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ABSTRACT 
Relationship between Dietary Calcium Intake and Weight Gain 
Among College Freshmen at Utah State University 
by 
Cara A. Moncur , Master of Science 
Utah State University, 2007 
Major Professor : Dr. Heidi J. Wengreen 
Department: Nutrition and Food Sciences 
The present study was conducted with the use of data from the Freshmen Health 
Study, a longitudinal study of college freshmen aged 18 that examined change in diet , 
physical activity , and weight during the first year of college at Utah State University 
(USU) . Participants were assessed at different data collection periods including the 
III 
beginning and end of their first semester attending USU. Participants' height and weight 
were measured and they were given a self -administered Food Frequency Questionnaire at 
each data collection. Simple linear and multivariate logistic regression was used to assess 
how dietary calcium intake related to weight change over a 16-week study period ( one 
semester) . 
There were 153 (82%) subjects who completed the second data collection during 
December 2005 . The difference in weight between the beginning and end of fall 
semester was considered the main outcome . Changes in dietary calcium, dairy intake , 
and milk intake were also assessed as main outcomes. Means and standard deviations 
IV 
were used to describe population characteristics . Analysis of variance (ANOV A) was 
used to compare means across gender and quartiles of calcium intake. Simple linear 
regression and logistic regression were used to analyze the relationship between dietary 
calcium intake and weight change . The multivariate logistic model controlled for gender , 
physical activity , baseline BMI, and fruit and vegetable intake. 
Risk of weight gain was not associated with increasing quaitile of dietary calcium 
intake in either unadjusted or multivariable logistic regression models. Subjects' mean 
calcium and dairy intake decreased significantly from baseline (p<0.001 ). Although the 
average calcium intake for this population was less than current recommendations set by 
the FDA, dietary calcium intake did not appear to have any influence on weight change. 
Dairy and milk intake decreased significantly from high school to college; therefore, 
specific interventions to increase calcium intake from dairy foods would be appropriate in 
the adolescent population , especially in college freshmen . 
(119 pages) 
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CHAPTER I 
BACKGROUND, INTRODUCTION, AND OBJECTIVES 
ABSTRACT 
Major changes in environment and lifestyle may put college freshmen at risk for 
obesity. Inadequate intake of calcium is also a concern since studies have shown average 
calcium intake among this age group to be less than recommended. These factors may be 
correlated , and recently the relationship between calcium intake and obesity has been 
heavily researched. Data collected from participants of the Freshmen Health Study will 
be explored to examine associations between calcium intake and weight change among 
Utah State University freshmen during their first semester of college. 
BACKGROUND 
There is a growing need to find modifiable nutritional risk factors for obesity in 
young adults . The obesity epidemic continues to rise, despite the insights researchers 
have gained concerning its cause. Although biologically , weight gain is a consequence of 
excess calories consumed , many genetic , cultural, social , and environmental factors 
potentially contribute to obesity (1 ). 
Whatever the cause, the consequences of obesity are severe. The medical 
outcomes associated with obesity have been well established . Overweight and obesity 
have been linked to cardiovascular disease, diabetes, hypertension, dyslipidemia, 
gallstones, sleep apnea, osteoarthritis, and certain forms of cancer (1). The risk of 
developing these diseases has been shown to be positively coITelated with Body Mass 
2 
Index (BMI). BMI is a mathematical formula used to assess relative body weight , 
and is calculated as weight in kilograms divided by the square of the height in meters . 
Those with a BMI of 25 to 29.9 (25 to 30 pounds over what is recommended for height) 
are classified as overweight (2) . Those with a BMI of 30 or greater (30 pounds over what 
is recommended for height) are classified as obese (2) . Generally, BMI ranges are based 
on the effect body weight has on disease and death (2) . Overweight and obesity may also 
negatively affect quality of life . Obesity may be linked to higher rates of anxiety, 
depression, and low self-esteem (1). 
Because obese children and adolescents are likely to become obese adults , the 
increasing rate of obesity in this age group is especially alarming (3). According to the 
Healthy People 2010 data , 15% of females and 16% of males aged 12 to 19 were obese in 
2000 (4). This falls short of the Healthy People 2010 goal for less than 5% of adolescents 
to be obese (4). The 2003-2004 National Health and Nutrition Examination Survey 
(NHANES) data showed an increase in the prevalence of overweight among both male 
and female children and adolescents since 1999-2000 from 14 to 16% in females, and 
from 14 tol8% in males (5). 
Most college freshmen who enter college directly after completing high school 
are 17 to 19 years of age, often classified as adolescents, and may be particularly at risk 
for developing obesity . The Behavioral Risk Factor Surveillance Study showed that 
between 1991 and 1997 the greatest incidence of obesity occurred in 18 to 29 year olds 
who had some college education (6). In the 1995 National Collegiate Health Survey it 
was found that one in five college students were overweight (7). Hovell et al. (8) 
reported that female college freshman were 2.6 to 5 .2 times more likely to gain 15% or 
3 
more above their ideal body weight than same-aged women in their community who were 
not attending college . Levitsky et al. (9) reported an average weight gain of 1.9 kg 
among a sample of 60 Cornell University freshmen men and women during a 12-week 
study period. A recent study of college freshmen by Haj hosseini et al. (10) had similar 
findings . Of the twenty-eight first year college freshmen men and women who were 
evaluated at the beginning and end of a 16-week study period, 22% gained at least six 
pounds and 59% gained at least three pounds , which represented a significant weight gain 
above zero (p<0.001). In addition, participants ' overall fat mass measured by 
bioelectrical impedance increased and lean mass decreased (p-values <0.001 ). 
The role of calcium in altering energy partitioning and its relation to adiposity has 
been a topic of much study over the past decade (11). Cell and animal research has 
provided a great deal or insight about the role calcium may play in weight loss and 
maintenance , although results from human experimental trials and observational studies 
have been inconsistent. To further explore the relationship between calcium intake and 
body weight, data from the Freshmen Health Study (FHS), a study of college freshmen at 
Utah State University (USU), was used to examine participants' overall calcium status, as 
· well as the role dietary calcium plays in weight and BMI and change in weight over time. 
THE USU FRESHMEN HEAL TH STUDY 
The FHS was a longitudinal study of 186 USU freshmen (68 men, 118 women) 
who were aged 18 years and attended high school during April 2005 and who were 
enrolled to take classes at USU during Fall Semester 2005. The objective of the FHS was 
to examine change in diet, physical activity, and weight during the first semester of 
4 
college at USU . Students were recruited to participate in the study during the summer 
before Fall Semester 2005, and were assessed at three data collection periods . The first 
data collection took place during the week prior to the beginning of Fall Semester 2005. 
The second data collection took place during the final week of that same semester 
(n=l53), and the third data collection took place at the end of Spring Semester 2006 
(n=123). Students signed a written consent to participate , received a T-shirt and were 
paid l O dollars per data collection. USU has a 71 % first-year retention rate; consequently 
some loss to follow-up was expected . Generally, retention rates of 60-80% are 
considered acceptable for cohort studies (12), therefore the 82% retention rate observed 
between waves I and 2, and the 63% retention rate observed between waves I and 3 were 
considered within the range expected. 
The data collection took place in several areas including conference rooms of the 
USU student center and a study center located in the Nutrition and Food Sciences 
Building. Participants ' height , weight , body fat percentage , and waist and hip 
circumference were measured by trained research assistants during each data collection 
period . In addition to these measurements, self-administered surveys which included a 
Food Frequency Questionnaire (FFQ) were distributed to participants in pre-addressed 
envelopes which students were asked to return within one week of data collection via the 
University mail system. 
The anthropometric measurements used for the analysis of calcium and weight 
change included weight and height. Participants were weighed in light clothing without 
shoes, jackets, or heavy items in their pockets on a calibrated Taylor Precision TECH 
(Taylor Precision Products , Oak Brook, IL), with weights measured to the nearest 0.5 kg. 
5 
Weight is one of the most precise biologic measurements, and although weight alone can 
be influenced by height and body frame, change in weight over time may control for 
height and body frame and better detect a change in adiposity (13), which is why weight 
change was examined in relation to calcium intake in this study. Participants were 
weighed on the same scale during each data collection period to minimize measurement 
error. 
Participants' height without shoes was measured to the nearest centimeter by a 
portable Ross Stadiometer (Ross Laboratories, Columbus, OH). Height was used to 
calculate participants' BMI. Studies have shown correlations between body fat 
composition and obesity indices , such as BMI , ranging from approximately 0.60 to 0.85 
(13). Although BMI is somewhat highly correlated with body fatness, weight change 
was still considered the main outcome in this study because of the relatively low number 
of participants and short-term nature of the study posing challenges associated with 
assessing small changes in BMI. Participants ' body fat percentage was also measured by 
bioelectrical impedance using the same digital scale that was used to measure weight 
(Taylor Precision TECH) . According to several studies , measurements of bioelectrical 
impedance appear to be highly reproducible in the short term (r--=0.99), although the 
validity of bioelectrical impedance as a measure of absolute body fat percentage needs 
further study (13). The correlations observed between body fat percentage measured by 
bioelectrical impedance and BMI have been strong (r=0.82-0.93), and the expected error 
of the estimate ranges from 3.5 to 5.0% body fat (13). However, in a recent validation 
study of foot-to-foot bioelectrical impedance (the method used in this study) compared 
with dual X-ray absorptiometry (DEXA) in children, bioelectrical impedance 
underestimated fat mass by 6.5% in boys and 10.3% in girls (14). DEXA uses a whole 
body scanner and two different low-dose x-rays to read bone mass and soft tissue mass 
and is considered a gold standard for measuring body fat percentage (13 ). Percent body 
fat was not considered a main outcome in this study, because it is not yet clear whether 
this measurement can provide a better estimate of adiposity than simple combinations of 
weight and height, such as BMI (13). 
6 
Since important body composition changes occur during adolescence, including a 
possible increase in height and body frame size, defining overweight in this population 
becomes difficult. A cross-sectional study of 497 adolescents aged 17 years examined 
the sensitivity and specificity of classification systems for fatness (15). Body 
composition was measured by densitometry and compared with World Health 
Organization BMI-based systems as gold standard. The World Health Organization 
BMI-based classification system described earlier classifies those with a BMI of 25 to 
29.9 as overweight (2). For both males and females , the specificity for overweight was 
high (0.95-1.00) as calculated by densitometry . The sensitivity was high in males (0.72-
0.80); however, it was very low in females (0.22-0.25) . Thus, overweight female 
adolescents have the potential to be misclassified as non-obese using BMI cutoffs. 
Conversely, in a large cross-sectional study of 474 adolescents conducted by Neovius et 
al. (16) BMI showed strong positive correlation with densitometry analysis of body 
composition (r=0 .68, p<0.0001). Another large validation study conducted by Mei et al. 
(17) compared indexes of BMI-for-age and weight-for-height against DEXA method of 
assessing body fat. They found that using BMI-for-age was significantly better than 
using weight-for-height growth charts to detect overweight in children and adolescents 
7 
aged 2 to 19 years. A BMI-for-age between the g5th and 95th percentile correlates with 
being at risk for overweight. For age 18, this is a BMI of between about 25 and 29. A 
BMI-for-age greater than the 95th percentile is classified as overweight, which is about 29 
(2). Since BMI has been shown to be a better method of assessing adiposity than a 
weight-for-height growth chart, and has also been shown to be correlated with body fat 
percentage, BMI was used as another indicator of health status and adiposity. 
The method of dietary assessment was a Food Frequency Questionnaire (FFQ). 
The FFQ used is a modified version of the FFQ used in the Nurses Healthy Study and has 
also been used to assess usual dietary intake of participants in several observational 
studies , including a study of young-adult women examining nutritional risk factors of 
cleft lip and cleft palate conducted out of the Center for Epidemiologic Studies at USU 
(see appendix A). Participants were asked to report their frequency of consumption of a 
list of predetermined food and portion sizes over a period of time in the past. A database 
of nutrient composition of foods on the food list was used to convert the frequency of 
consumption of specified foods into usual intake of nutrients. The database used includes 
information on more than 70 food components including over 40 nutrients and other 
bioactive ingredients that were ascertained from the ESHA Food Processor Nutrient 
Database . The nutrient information in the ESHA Nutrient Database was compiled from 
the latest USDA data and manufacturer information . The ESHA Nutrient Database 
contains over 22,000 foods, including many brand name foods that are not found in the 
USDA nutrient composition tables. The nutrient totals from the ESHA database were 
imported into a program used to calculate daily nutrient intakes of participants. The 
program used was FoodCalc , which is available in the public domain 
(http://www. ibt.ku.dk/jesper /FoodCalc/Default.htm). It can be used with any nutrient 
database and can be read into any statistical program including SPSS and SAS for 
analysis of data. At the first data collection, participants were directed to report 
consumption over the past six months prior to attending USU . At the second data 
collection, participants reported consumption during the four months of fall semester 
during August to December of 2005 (see appendix B). 
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FFQs are commonly used to measure usual patterns of dietary intake in 
epidemiologic studies and rely on the participant to accurately remember and report the 
frequency of foods eaten in the past. Although FFQs lack the precision provided by other 
assessment tools that do not rely on memory or recall , such as food diaries, they are a 
valuable tool in assessing average long-term diet. FFQs provide an estimate of usual 
intake over a specified period of time , where other mor e burdensome dietary assessment 
tools require the collection of multiple days of intake to obtain an accurate estimate of 
Moreover , it is useful in studies in which the primary objective is to rank participants 
according to intake of a specific nutrient and/or food (13 ). In a recent study of 965 
participants Subar et al. ( 18) found strong and consistent relationships between 
probability of intake in 24-hour recalls and reported FFQ consumption of foods using an 
FFQ from the 2003-2004 NHANES. 
Estimates of usual calcium and dairy intake from the Nurses Health Study FFQ 
have been fairly accurate according to several validation studies. A 1989 validation study 
of the Nurses Health Study FFQ by Salvini et al. ( 19) reported good correlation between . 
milk intake from a 28 day dietary record of 173 women, and milk intake from the FFQ 
(r=0.62) . Another validation study of this same FFQ was conducted by Willett (13) in 
9 
which two week diet records of 191 participants were compared with their estimated diet 
from the FFQ. The correlation coefficient between calcium intake from the FFQ and 
calcium intake from the diet record was r=0.64 . To assess the validity of the FFQ used in 
the FHS, a sample of 52 students aged 18 to 25 who were enrolled in a USU Nutrition 
1020 class were involved in a sub-study which compared the FFQ with three 24-hour 
recalls. The 24-hour recalls were conducted over the telephone by trained undergraduate 
research assistants. Participants were asked to report all food and beverages consumed 
during the preceding 24 hours using the USDA five-pass 24 hour recall methodology . 
The Food Processor Program from ESHA was used to estimate average daily nutrient 
intake. The correlation between calcium intake estimated by the FFQ and intake 
estimated by the 24-hour recalls was 0.48 (p<0.001 ). 
OBJECTIVES 
The objectives of this study are as follows: 
1. To document the total calcium intake and number of dairy servings consumed by 
freshmen at Utah State University. 
2. To examine how Utah State University freshmen students' intake of calcium 
compares to national recommendations. 
3. To determine ifthere is an association between energy-adjusted calcium intake 
and change in weight in college freshmen at Utah State University. 
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ABSTRACT 
CHAPTER2 
LITERATURE REVIEW OF THE ASSOCIATION BETWEEN 
DIETARY CALCIUM INT AKE AND ADIPOSITY 
12 
Recently, much research has focused on examining the ability of micro nutrients , 
such as calcium, to affect metabolic pathways and alter gene expression. Calcium is one 
micronutrient that has been researched since observational and clinical studies have 
showed a relationship between its intake and adiposity; evidence also suggests that 
calcium may affect adiposity by influencing metabolic pathways and gene expression 
inside adipocytes . Calcium intake among adolescents has been shown to be less than 
recommendations , which not only affects bone health , but according to these studies , may 
be associated with risk for weight gain and obesity. Results from studies examining the 
association between calcium intake and weight change have been inconsistent. Although 
several studies and have shown negative relationships between calcium intake and weight 
gain or obesity , others have reported no relationship , or even a positive relationship . 
Dairy calcium has been shown to have more of an effect on adiposity in some studies, 
and while several theories of calcium modulation of adiposity are supported by cell and 
animal research, the reported enhanced effect of dairy calcium is still unclear. 
ASSOCIATION BETWEEN CALCIUM 
INTAKE, HEAL TH, AND ADIPOSITY 
Introduction 
The benefits of calcium in bone health have been well established through past 
research . A large body of evidence indicates that supplementing calcium has positive 
effects on bone health, including enhancing bone gain during growth, decreasing age-
13 
related bone loss , and reducing fragility fractures , particularly in the elderly and probably 
in adolescents as well (1). The role calcium may play in health outside of bone health is 
less recognized. 
Many adolescents are not consuming the current Adequate Intake (AI) set by the 
Food and Drug Administration (FDA) for calcium in their diets . According to the 
Centers for Disease Control (CDC) American males and females aged 12 to 19 years 
have an average intake of 956 and 793 mg of calcium , respectively (2) . The current AI 
for calcium intake for that age group is 1300 mg (2). Data from the third National Health 
and Nutrition Examination Survey (NHANES III) showed that only 52% of males and 
19% of females, aged 9 to 19 years,met the 1989 RDA for calcium of 800-1200 mg (3). 
Although the age at which peak bone mass is achieved has been a topic of 
significant controversy , most studies agree that bone mass does not increase significantly 
after the third decade of life ( 4). Because much of peak bone mass is achieved by as 
early as age 20, low calcium intake during adolescence may increase risk for developing 
serious skeletal problems later in life, including osteoporosis (5). Some studies have 
suggested that skeletal health may not be the only detrimental effect of poor calcium 
intake , reporting a negative association between calcium intake and obesity (6-15) . 
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Cross-sectional Studies 
Cross-sectional studies were the first to show a relationship between calcium 
intake and obesity. Over 20 years ago, data from NHANES I showed an inverse 
association between calcium intake and body weight (6). More recently data from 
NHANES III showed that after controlling for age, sex, energy intake , activity level, race, 
and ethnicity those in the highest quartile of calcium intake had an 84% lower risk of 
obesity than those in the lowest quartile (7). Data from the Quebec Family Study showed 
that even after adjustments for confounding variables, daily calcium intake was 
negatively correlated with body weight, percentag e body fat, fat mass, and waist 
circumference in women aged 20-65 years(p <0.05). Similar trends were observed in 
adult men aged 20-65, however these associations were much attenuated in models 
controlling for multiple confounders (8). 
Others have examined calcium intake and adiposity. In a cross-sectional study of 
adolescent girls aged 9-14 years, Novotny et al. (9) found that calcium intake was 
negatively associated with iliac skinfold thickness; more specifically, as servings of milk 
increased by increments of one unit , iliac skinfold thickness decreased by 78 mm 
(p=0.01) . This indicates that subjects who consumed more milk tended to have a lower 
overall body fat percentage. Data from the HERITAGE cross-sectional study (10) was 
used to explore the relationship between calcium intake and measures of adiposity in 362 
men and 462 women with body mass index (BMI) less than 40. These anthropometric 
measurements included BMI, percentage of body fat , the sum of skinfold thicknesses 
taken at eight different sites , computerized tomography total abdominal fat, abdominal 
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visceral and subcutaneous fat, and waist circumference. Researchers identified a 
negative association between energy-adjusted calcium intake and all adiposity measures; 
the results were significant in all men and White women , but not in Black women (10). 
The Tehran Lipid and Glucose Study ( 11) specifically looked at calcium intake 
from dairy . Researchers found a significant inverse association between dairy intake and 
BMI among men and women aged greater than 16 years. They found that men in the 
highest quartile of dairy intake (>3 servings per day) had a 22% and 27% less risk of 
being overweight and obese, respectively, when compared with those in the lowest 
quartile. Women in the highest quartile of intake were 11 % less likely to be overweight 
and 31 % less likely to be obese compared to those in the lowest quartile (11 ). 
Prospective Studies 
Results from prospective studies have varied considerably. In a two year 
prospective exercise trial it was found that women aged 18 to 31 years with higher 
intakes of calcium had greater changes in body weight; however they found that calcium 
intake predicted weight change only at lower energy intakes (12). The Coronary Artery 
Risk Development in Young Adults (CARDIA) prospective study found that dairy 
consumption was inversely associated with incidence of insulin resistance syndrome 
(IRS) in individuals who were overweight at baseline. Each occasion of consumption of 
one serving of dairy during the day was associated with a 21 % decrease in risk of IRS 
(16). Another large prospective study in Norway followed a cohort of men and women 
from age 13 years to 36 years . They found that calcium intake had a positive correlation 
with BMI in men, and no correlation in women. In addition, they found that vitamin D 
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intake was negatively correlated with BMI in both men and women (17). Several other 
researchers have reported no significant associations between calcium intake and weight 
or weight change among adult men and women (18, 19). 
Rajpathak et al. (20) examined data from the Health Professionals Follow-up 
Study , a large prospective cohort of men aged 40 to 75 years who were followed for 12 
years from 1986 to 1998. They found no significant associations between baseline 
calcium intake and weight gain (n=23,504) or change in calcium intake and change in 
weight (n= l 9,615). They also found no significant associations between change in 
weight and dairy intake among participants . 
One possible explanation for the conflicting results of these studies may be related 
to study design, as most studies did not examine the association between calcium intake 
and obesity as their primary objective . The only prospective study that found an inverse 
association between calcium intake and weight change was an exercise trial intervention 
designed to examine the effects of exercise on bone measures that non-concurrentl y 
analyzed the effects of calcium intake on body composition ( 12). Prospective studies 
with a primary objective of examining the association between calcium intake and 
obesity may show more consistent outcomes . 
Meta-analyses 
Davies et al. (21) conducted a meta-analysis of five clinical studies that examined 
the relationship between calcium intake and weight change. The studies re-examined in 
the meta-analysis included two cross-sectional studies not previously mentioned , in 
which BMI was regressed against base-level calcium intake, two longitudinal studies not 
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previously mentioned, in which weight change over time was regressed against calcium 
intake, and one double-blind, placebo-controlled, randomized calcium supplementation 
trial in which weight change was evaluated as a function of treatment with calcium 
supplementation. There were a total of 780 subjects, which were divided into age 
categories of the third, fifth, and eighth decades of life. A protein to calcium ratio was 
used as a measure of intake. Significant negative associations were found between 
calcium intake and weight for all three age groups when the data were combined. Young 
women in the lower half of dietary calcium intake had 2.25 times the odds of being 
overweight as compared to young women in the upper half of calcium intake (p < 0.02). 
Furthermore, the calcium-treated subjects in the controlled trial showed a significant 
weight loss compared to the placebo-treated group across almost four years (21 ). From 
the combined data, researchers declared that a 1000 mg difference in calcium intake was 
associated with an eight kg difference in mean body weight (21 ). It is important to note , 
however , that this meta-analysis combined data from studies examining adiposity effects 
of calcium intake from food and studies examining effects from calcium 
supplementation, and also combined data from very different study designs; therefore 
findings from this type of meta-analysis should be interpreted with caution. 
Barr (22) reviewed 17 clinical trials between the years 1966 and 2001. Studies 
involving increased dairy product or calcium intake in generally healthy , normal-weight 
individuals were included. Sixteen of the 17 trials reviewed showed no significant 
association between calcium intake and weight loss . The author does acknowledge , 
however, that most of the studies were not powered to detect an impact of increased 
calcium intake on body weight, since detecting a calcium and body composition 
association was not the primary purpose of the studies (22). 
Human Intervention Trials 
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Results of human intervention trials have been as conflicting as those of 
prospective studies. Michael B. Zemel (7) was the first to propose a relationship between 
calcium intake and adiposity . His interest in the subject arose from a clinical trial 
examining the anti-hypertensive effect of calcium on obese African-Americans. They 
noted that increasing dietary calcium from 400 to 1,000 mg/day for one year was 
associated with a 4.9 kg reduction in body weight (23). In several subsequent 
intervention trials conducted by Zemel et al. (13, 14) dietary calcium appeared to have 
more of an anti-obesity effect than supplemental calcium. Furthermore, dietary calcium 
specifically in dairy foods increased the anti-obesity effect in these trials . This may be 
why many subsequent studies have used dietary calcium as opposed to supplemental 
calcium in assessing the relationship of calcium and adiposity. The issue of dairy versus 
supplementa l calcium is discussed in further detail in a later section. 
Zemel et al. (13) reported impressive differences in weight loss observed between 
obese subjects on a high calcium diet versus controls in a randomized, placebo-controlled 
trial. Subjects lost 26% and 70% more weight on a high-calcium and high-dairy diet , 
respectively, than those on a standard diet (p<0.01). Fat loss was similarly improved by a 
high-calcium and high-dairy diet by 38% and 64%, respectively (p<0.01). Interestingly , 
fat loss in the trunk region increased by 31 % in those on the high-calcium diet, and by 
46% in those on the high-dair y diet (p<0.001). Zemel et al. (14) conducted a similar trial 
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with subjects randomized to either a yogurt diet (1100 mg calcium per day) or a control 
diet (400-500 mg calcium per day) for 12 weeks. All subjects were placed on a 500 kcal 
deficit diet. Fat loss and trunk fat loss were markedly increased on the yogurt diet by 
31 % and 81 %, respectively compared to controls (p<0.05) . 
Another recent randomized, placebo-controlled trial conducted by Zemel et al. 
(15) on African-American obese adults showed that those subjects consuming a high 
dairy diet (3 servings per day) for 24 weeks, showed significant decreases in total body 
fat, trunk fat, insulin, and blood pressure and an increase in lean mass, whereas there 
were no significant changes observed in the low dairy group ( < l serving per day). 
A trial conducted at the Mayo Clinic by Thompson et al. (24) studied 90 obese 
subjects (BMI between 30 and 40) who were between the ages of 25 and 70, for 48 
weeks. The subjects were randomized to either a moderate calcium diet with 2 dairy 
servings per day, or a higher calcium diet with 4 dairy servings per day (1400 mg). Both 
diets were calculated at a 500 kcal deficit from the subjects ' baseline diets . Of the 72 
subjects who completed the study , significant weight loss occurred in all, yet a diet with 
1400 mg calcium did not promote greater weight or fat loss than a diet with 800 mg 
calcium (24 ). 
Similar results were observed in a one year intervention trial conducted by 
Gunther et al. (25). Subjects included 155 normal-weight women aged 18-30 years, who 
were randomized to a control group ( continued calcium intake of 800 mg/d), a medium 
dairy group which consumed 1000-1100 mg/d of calcium, and a high dairy group which 
substituted dairy products to achieve 1300-1400 mg/d of calcium. All groups maintained 
an isocaloric intake throughout the intervention . No significant changes in fat mass or 
body weight were observed in the control group versus medium and high dairy groups. 
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In a randomized , double-blind calcium supplementation study of postpartum 
women there was no significant acceleration of fat loss in those who were supplemented 
with calcium versus the control group (26). In another study of postpartum women 
conducted by Shapses et al. (27) subjects were randomized either to a 1000 mg calcium 
supplemented group or to a placebo group. In addition, data from three separate 25-week 
studies were combined , and showed no significant weight loss associated with calcium 
supplementation (27) . 
An ongoing randomized , control trial conducted by Reid et al. (28) is studying 
long-term effects of calcium supplementation on blood pressure and weight in 
postmenopausal women . Half of the 1,4 71 participants have been randomized to a 1,000 
mg calcium-supplemented versus a placebo diet. After 30 months , body weight 
measurements were available for 1204 participants (82%). The calcium-supplemented 
group showed no significant difference in weight and lean mass than the placebo group 
(28) . 
While some human intervention trials have shown a negative association between 
calcium and/or dairy intake and weight loss (13-15) most have reported no significant 
associations (24-28) . Zemel et al. have reported negative associations between calcium 
intake and obesity, but other clinical trials have not. Study design may have an influence 
on these results as well. Most studies conducted by Zemel have used dietary calcium 
from dairy as opposed to supplemental calcium, and trial length tended to be shorter than 
other intervention trials. 
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Because of these conflicting results, more long-term human intervention trials are 
needed to further explore this issue . Although it seems . that results from intervention 
trials are uncertain, some dairy product manufacturers and even The National Dairy 
Council (www.nationaldairycouncil.org) have included this alleged negative association 
between calcium intake and adiposity in their ad campaigns. Although increased calcium 
intake may have a protective effect against adiposity, it is no substitute for a healthy 
lifestyle which includes a balanced diet that maintains appropriate energy balance. 
Furthermore, a diet high in calcium is important regardless of its link with adiposity, 
since calcium has been shown to have a protective effect against other diseases such as 
osteoporosis and hypertension (5). 
Proposed Mechanisms of Calcium 
Modulation 
Intrac ellular calcium modulation 
Animal and cell research supports a popular proposed hypothesis for the 
mechanisms of calcium modulation of obesity . It is hypothesized that intracellular 
calcium plays a role in adipocyte metabolism and that its concentration is altered by 
calcitropic hormones . It has been shown that 1,25 dihydroxy vitamin D stimulates 
calcium influx into human adipose cells (29), therefore an increase in calcium intake is 
proposed to down-regulate 1,25 dihydroxy vitamin D, decreasing the influx of calcium 
into adipocytes. It has been suggested that a low calcium intake stimulates 1,25 
dihydroxy vitamin D and PTH secretion and that these hormones cause increased calcium 
uptake. Inside adipocytes, intracellular calcium increases transcription of fatty acid 
synthase (FAS), inhibits lipolysis, and alters adiposity (30). 
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To a large extent, what is known about this mechanism stems from research on 
the mechanisms of action of an obesity gene, agouti, which is expressed in rodents and 
humans . The agouti gene has been shown to increase FAS expression, an enzyme 
responsible for lipogenesis via an intracellular calcium-dependent mechanism (31-33). In 
a study by Jones et al. (31 ), the adipocytes and hepatocytes of mice with the agouti gene 
showed higher levels of mRNA for FAS compared to lean controls. To test the 
possibility that this was due to direct effects of the agouti gene product , the adipocytes 
were treated in vitro with recombinant agouti gene protein . The treated cells showed a 
1.5-fold increase in levels of FAS mRNA compared to the lean controls, and a three-fold 
increase in FAS activity and triglyceride content. These effects were decreased by 
simultaneous treatment with a calcium channel blocker , nitrendipine (31). 
In a subsequent study on human skeletal myocytes , smooth muscles cells , and 
adipocytes conducted by Kim et al. (32), it was found that recombinant murine agouti 
protein induced elevation of FAS and that this effect was sensitive to nitrendipine as well. 
In another study investigating the effects of agouti on FAS in adipocytes conducted by 
Claycombe et al. (33), treatment with agouti induced a three-fold increase in FAS 
activity. It was also found that the agouti gene increased FAS gene expression at the 
transcriptional level (3 3 ) . The data shows that this agouti gene modulation of FAS 
activity appears to be mediated via intracellular calcium concentration (33). 
A study by Shi et al. (34) showed that similar effects on FAS activity were 
achieved without agouti modulation. They studied the effects that the medication 
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glibenclamide, a sulfonylurea used to induce insulin secretion by increasing intracellular 
calcium concentration, had on FAS activity in adipocytes. A dose-responsive increase in 
intracellular calcium concentration was shown in adipocytes treated with glibenclamide, 
and treatment with l OµM of glibenclamide produced 67% increase in FAS activity 
(p<0.001), and a 68% inhibition oflipolysis (p<0.01). 
In a study of transgenic agouti mice , Zemel et al. (7) showed that increasing 
intracellular calcium concentration resulted in a stimulation of lipogenesis and an 
inhibition of lipolysis in adipocytes . When the control mice on a low calcium diet (0.4%) 
were treated with high fat/sucrose basal diet a 24% weight gain resulted. This weight 
gain was reduced by 29% in mice fed a high calcium (1.2%) diet (p<0.04) . Weight gain 
was reduced by 39% in those mice fed a high dairy diet in which 50% of kcals from 
protein were replaced with dairy (p<0.04) . These differences were observed despite no 
variation in overall energy intake (7). 
Hormonal Effects 
The role of calcitropic hormones in regulating intracellular calcium concentration 
has been studied as well. The aforementioned study conducted by Zemel et al. (7) 
demonstrated that 1,25 dihydroxyvitamin D and parathyroid hormone (PTH) stimulated a 
significant, sustained increase in intracellular calcium concentration in human adipocyte 
primary cultures (p<0.001). An 83% reduction in lipolysis was also observed with 1,25 
dihydroxyvitamin D treatment , but PTH had little effect on lipolysis. Another study by 
Shi et al. (29) demonstrated that 1,25 dihydroxyvitamin D modulates Ca2+ cell signaling, 
exerting control over lipogenesis and lipolysis. Sun et al. (35) demonstrated that 
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increased 1,25 dihydroxyvitamin D produced in response to low calcium diets stimulated 
calcium influx into human adipocyte cells, and may promote obesity in humans by 
increasing intracellular calcium and increasing expression of FAS. 
In the aforementioned study on transgenic mice, Sun et al. (35) also demonstrated 
a calcium-induced increase in core temperature. A possible underlying basis may be that 
the expression of uncoupling protein 2 (UPC2) was found to be up-regulated by 80% in 
white adipose tissue of calcium-treated mice , and 1,25 dihydroxyvitamin D directly 
suppressed UPC2 expression in isolated human adipocytes (35). UCP2 has been shown 
to decrease the mitochondrial potential in transformed yeast by stimulating a 
mitochondrial proton leak, in essence making the mitochondria less efficient at 
generating adenosine triphosphate (ATP), or energy. Several lines of evidence also show 
that UCP2 is involved in regulation of energy metabolism and thermogenesis (35) . 
Fat Oxidation 
Alternative mechanisms explaining associations between high dietary calcium and 
adiposity explored by Melanson et al. (36) involve fat oxidation. In a cross-sectional 
study of 35 non-obese, healthy adults it was found that acute calcium intake was 
positively correlated with fat oxidation over 24 hours (p= 0.03). They concluded that 
total calcium intake was associated with higher rates of total body fat oxidation. The 
authors hypothesized that diets high in calcium promote lipolysis via the intracellular 
calcium mechanism described above, which may in turn increase fat oxidation (36) . 
In a more recent study by Melanson et al. (37) subjects (ten men, nine women) 
consumed a low or high-dairy diet for one week . On day seven, subjects from each diet 
were studied under energy balance or acute energy defecit (-600 kcals for 24 hours) . 
Under conditions of energy balance no change in respiratory quotient, the ratio of the 
volume of carbon dioxide released to the volume of oxygen consumed by the body, or 
macro nutrient oxidation was observed. Under conditions of acute energy deficit , 
however, 24 hour fat oxidation was significantly increased (by 28% , p<0.02) in those 
who consumed the high dairy diet. The authors hypothesized that if lipolysis was 
increased in response to a high dairy diet, then fat oxidation would be increased during 
exercise due to increased availability and use of free fatty acids in the blood during 
exercise (3 7). 
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In a recent dairy calcium intervention trial conducted by Gunther et al. (38) 155 
women aged 18 to 30 years were randomly assigned to consume either a low calcium diet 
(<800 mg/day) or a high calcium diet (I 000 to 1400 mg/day) for one year. Fat oxidation 
was assessed at baseline and after I year by measuring respiratory gas exchange after 
consumption of two isocaloric liquid meals containing either I 00 or 500 mg calcium. 
The mean change in fat oxidation was higher in the high-calcium group (p<0.001) than 
the low-calcium group after consuming the low calcium meal. Furthermore, after 
controlling for the change in total body fat mass, the one year change in serum log PTH 
was negatively associated with the one year change in fat oxidation after consumption of 
the high calcium meal (partial r = -0.46, p<0.04). This implies that a chronically high 
calcium diet may increase fat oxidation after a meal, and that increases in serum PTH 
also relate to decreases in postprandial fat oxidation (38). However, a subsequent 
prospective study linking serum PTH to fat mass conducted by Gunther et al. (39) found 
that baseline dietary calcium or change in dietary calcium did not predict change in serum 
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PTH after one year in women aged 18 to 31 years, regardless of adjusted or unadjusted 
total energy intake (39) . 
Fecal Fat Excretion 
Another mechanism linking calcium intake to weight loss involves fecal fat 
excretion . In a small randomized crossover study of 10 subjects studying the effect of 
short-term calcium intake, no association between calcium intake and fat oxidation was 
found ; however, fecal fat excretion increased about 2.5-fold in patients on a high calcium 
diet versus those on a low calcium diet ( 40) . The mechanism for this increased fat 
excretion is likely due to an interaction between calcium and fatty acids which results in 
the formation of insoluble calcium fatty acid soaps, therefore reducing fat absorption 
( 40) . They reported that an increase of 1 OOOmg in calcium intake result ed in an increase 
of 5.4 gin fat excretion, therefore increasing calcium intake by this much would not 
likely cause harmful levels of fat excretion in the general population, since the average 
calcium intake of American adults is about 761 mg ( 40). 
Dairy Versus Supplemental Calcium 
Some studies have also shown greater effects of calcium from dairy products 
versus supplemental calcium on adiposity (13, 14 ). While the etiology is not yet clear, 
some research has indicated that the whey portion of milk may be involved (5). Whey 
proteins have been shown to be bioactive compounds and may act synergistically with 
calcium to influence lipogenesis, lipolysis , or energy partitioning (30) . Much more 
research is needed to determine other bioactive compounds in dairy products that may be 
influencing adiposity. 
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Another hypothesis for the possible dairy effects on adiposity may be that its 
intake affects overall post-prandial energy intake. A study conducted by Ping-Delfos et 
al. ( 41) explored postprandial energy intake in a randomized, single-blind crossover study 
in which 11 volunteers were randomized to either a high dairy calcium , high vitamin D 
(543 mg calcium , 349 IU Vitamin D) or a low dairy calcium, low vitamin D (258 mg 
calcium, 12 IU vitamin D) breakfast. The meals had similar macronutrient contents and 
identical volume . Subjective feelings of hunger and satiety, and subsequent food intake 
were evaluated via visual analogue scale (VAS) questionnaires and recording ad libitum 
food intake at a buffet meal and free-living food intake over the following 30 hours using 
a food diary. They found no significant associations in postprandial VAS responses 
between the two diets , though they found that 24-hour food intake on the following day 
was significantly lower following the high-c alci um, high-vitamin D breakfast (HCB) diet 
(p<0.02) . They concluded that a diet high in dairy calcium and vitamin D did not affect 
subjective sensations of hunger and satiety immediately following a meal ; however , 
spontaneous food intake over the next 24 hours period was significantly suppressed, 
although more research is needed to determine the mechanism responsible ( 41 ). The role 
of dairy calcium in effecting overall energy intake seems to be a valid issue which 
requires further examination before more definitive conclusions can be made. 
The possibility that dietary calcium and/or dairy intake can have a protective 
effect on adiposity deserves consideration, especially in the adolescent population. As 
discussed above, calcium intake is especially important for adolescents, since they are 
continuing to grow and acquire much of their peak bone mass (5). Studies also show that 
this age group is particularly at risk for developing obesity ( 42). Efforts focusing on 
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increasing dietary calcium intake in adolescents are needed, and while this will have 
positive effects on bone health, it may protect against obesity as well. 
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CHAPTER3 
DIETARY CALCIUM INTAKE AND ITS RELATION TO 16-WEEK 
WEIGHT CHANGE IN COLLEGE FRESHMEN 
ABSTRACT 
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Objective Explore the relationship between dietary calcium intake and weight change in 
college freshmen 
Design This study was conducted with the use of data from the Freshmen Health Study, a 
longitudinal study of college freshmen during the ir first year of college . Participants 
were assessed at three data collection periods during their first year at USU. Participants' 
height and weight were measured and they were given a self-administered FFQ at each 
data collection . 
Subjects/setting Freshmen students aged 18 who attended high school during Spring 
2005 and were enrolled at USU during Fall Semester 2005 . 
Main Outcome Measures The difference in weight between the beginning and end of 
Fall Semester. 
Statistical Analyses Performed Means and standard deviations were used to describe 
population characteristics . Simple linear regression and logistic regression were used to 
analyze the relationship between dietary calcium intake and weight change. The 
multivariate logistic model controlled for gender, physical activity, fruit and vegetable 
intake , and baseline BMI. 
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Results Risk of weight gain was not associated with increasing quartile of dietary 
calcium intake in either un-adjusted or multivariate logistic regression models. Subjects' 
mean calcium and dairy intake decreased significantly from baseline (p<0.00 I). 
Conclusions Although average calcium intake of freshmen was less than current 
recommendations, dietary calcium intake was not associated with weight change. Dairy 
and milk intake decreased significantly from high school to college . 
Applications Aims at increasing calcium intake from dairy foods are needed in this 
population to prevent detrimental effects of low calcium intake. 
INTRODUCTION 
The prevalence of overweight and obesity in young adults is rising at an alarming 
rate. Data from the 2003-2004 National Health and Nutrition Examination Surveys 
(NHAN ES) showed an increase in prevalence of overweight and obesity among both 
male and female adolescents from 14-16% in females and from 14-18% in males since 
1999-2000 (1 ). This epidemic has increased the need to identify modifiable nutritional 
risk factors for obesity in this population . Although biologically , weight gain is a 
consequence of excess calories consumed, many factors potentially contribute to obesity 
including genetic , cultural , social , and environmental (2) . Recent studies have suggested 
that micronutrients such as calcium may also play a role in regulation of body weight (3) . 
It is hypothesized that low calcium intake increases circulating levels of 1,25 
dihydroxyvitamin D and parathyroid hormone , which increase calcium flux into 
adipocytes (4). Inside adipocytes intracellular calcium increases transcription of fatty 
acid synthase (FAS) and inhibits lipolysis, potentially altering adiposity (5). While this 
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mechanism of calcium modulation of obesity has been supported by animal and cell 
research ( 4-6), some human intervention trials have shown greater effects of calcium on 
adiposity from dairy products versus supplemental calcium, though the etiology is not yet 
clear (7, 8). 
Adolescents represent a group who are at risk for developing obesity and who are, 
on average, consuming below the recommended adequate intake of calcium of 1300 mg 
set by the FDA (9). Most college freshmen who enter college directly after completing 
high school fall into this adolescent age group, and may be at particular risk for 
developing obesity . In the 1995 National Collegiate Health Survey it was found that one 
in five college students were overweight ( 10). The Behavioral Risk Factor Surveillance 
Study showed that between 1991 and 1997 the greatest incidence of obesity occurred in 
those aged 18-29 years who had some college educat ion (11). Many have studied the 
phenomenon of weight gain among freshmen and several find a significant proportion of 
freshmen gain a significant amount of weight during the first few months of college (12-
15). 
Few prospective studies have assessed the influence of calcium intake on short-
term weight gain, and results from those published have varied ( 16-19). The objective of 
the current study was to assess the relationship between dietary calcium intake and 
weight and body composition changes over a 16-week study period ( one semester) in a 
young adult population at risk for weight gain. The hypothesis that those participants 
who had a lower intake of calcium would show a significant increase in weight gain as 
compared to participants with higher calcium intake was explored with weight change as 
the main outcome . 
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SUBJECTS AND METHODS 
Subjects 
The Freshmen Health Study (FHS) was a longitudinal study of 186 college 
freshmen (68 men , 118 women) aged 18 that examined changes in diet , physical activity, 
and weight during the first year of college at Utah State University (USU). Participants 
were assessed at three separate data collection periods during the week prior to Fall 
Semester 2005, the last two weeks of Fall Semester 2005, and the last two weeks of 
Spring Semester 2006. Only data from the first two data collection periods were used for 
analyses presented here. Students who attended high school during the previous year, 
who were not pregnant and who did not plan on becoming pregnant during the following 
nine months, who were attending their first year of college, and who were between the 
ages of 18 and 21 were eligible to participate . Participants were recruited using 
convenience sampling methods during the four weeks prior to fall semester, which 
included tables at student orientation and posted information in on-campus living 
facilities, dining halls , food courts, and libraries. Participants were contacted via e-mail 
and the telephone and received a T-shirt and ten dollars per data collection as 
compensation for time and effort. The methods and procedures of this study were 
reviewed by the Institutional Review Board at USU, and all participants were informed of 
potential risks and benefits associated with participating in the study and signed an 
informed consent to participate . 
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Outcome Assessment 
Weight change was considered the main outcome and was defined as the 
difference in weight at the beginning and end of fall semester ( 16 weeks) . Significant 
weight change was defined as change of greater than five percent of baseline body 
weight. All anthropometric measurements were taken by trained graduate and 
undergraduate assistant s. Participants were measured in light clothing without shoes, 
jackets, or heavy items in their pockets . Weight to the nearest tenth of a kilogram (kg) 
was measured on a Taylor PrecisionTECH calibrated digital scale (Taylor Precision 
Product s, Oak Brook , IL), which was accurat e within 0.5 kg . Height was measured to the 
nearest centimeter by a portable Ross Stadiometer (Ross Laboratories, Columbus , OH). 
Diet Assessment 
A self-administered FFQ was used to estimate usual dietary intake . The FFQ 
used is a modified version of the FFQ used in the Nurses Healthy Study and has also 
been used to assess usual dietary intake of participants in several observational studies, 
including a study of young-adult women examining nutritional risk factors of cleft lip and 
cleft palate conducted out of the Center for Epidemiologic Studies at USU (20). 
Participants were asked to report their frequency of consumption of a list of 
predetermined food and portion sizes during the four months of Fall Semester 2005. 
There were nine frequency choices ranging from never to greater than six servings per 
day . Nutrient intake was calculated by multiplying the frequency of consumption with 
the nutrient content and then adding the contributions from all foods and beverages. The 
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ESHA nutrient composition database (Food Processor ESHA Research version 10), 
which is based primarily on US Department of Agriculture data , was used to calculate the 
nutrient values. The Pearson correlation coefficient between dietary calcium intake from 
the FFQ and the average intake of three 24-hour recalls from a sample of 52 students 
attending USU who were aged 18 to 25 and were enrolled in a basic nutrition class was 
0.48 (p<0.001). 
Statistical Analysis 
All statistical analyses were performed using SPSS software version 15.0. Means 
and standard deviations were used to describe distribution of variables in the population. 
Analysis of variance (ANOVA) was used to compare means across gender and quartiles 
of calcium intake. We used multivariate linear and logistic regression to examine the 
association between 16-week weight change (in kg) and dietary calcium intake. We 
divided calcium intake by one thousand kilocalories (kcals) to adjust for each individual ' s 
total energy intake. In all analyses we modeled the main exposure variable, calcium 
intake per 1,000 kcals, in quartiles based on the population distribution to reduce the 
effect of outliers and to better address the limitations of the dietary assessment tool. For 
the simple linear regression analysis we calculated the least-squares means for changes in 
body weight across quartiles of calcium intake. For logistic regression analyses we 
separated the dependent variable into two groups: significant weight gain (~5%) and no 
significant weight gain ($5%) . Data from subjects reporting caloric levels of less than 
600 or greater than 5,000 was excluded from all analyses. We calculated the odds of 
significant weight gain across quartiles of calcium intake alone and after adjusting for 
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gender , baseline BMI , physical activity ( defined as the number of 30-minute intervals in 
which subjects engaged in physical activity that required them to breathe hard and sweat; 
~onetime per week, 2-6 times per week, or~ 1 time per day) and fruit and vegetable 
intake (servings/cl). We also calculated the odds of significant weight gain across 
servings of dairy intake (grouped into four variables defined as < 1 serving, 1-2 servings, 
2-3 servings, and > 3 servings per day) . We used a simple and a multivariate logistic 
regression model that adjusted for gender, baseline BMI, physical activity , and fruit and 
vegetable intake. All statistical tests conducted were two-sided with a type I error (a) of 
0.05, and p values < 0.05 were considered statistically significant. 
RESULTS 
Of 186 initial participants , 153 (82%) completed the second data collection and 
provided complete and probable information . Of those that did not complete the second 
data collection, 39% had a baseline BMI of 25 or more (or above the 85th percentile in the 
Centers for Disease Control BMI-for-age growth charts) , indicating risk for overweight. 
Subjects ' (n=l53) mean 16-week weight change was 1.45 kg. The average weight gain 
among subjects who gained weight was 2.23 kg . The mean increase in BMI was 0.5. 
The mean calcium intake was 1024 mg. 
The population characteristics by gender are shown in Table 1. Weight and 
height were significantly higher in men than in women. Baseline BMI and BMI after 16 
weeks were significantly higher in women than in men (p<0.05) . Calcium intake per 
1,000 kcals also was higher in women than in men (p<0.05) . 
The population characteristics by quartile of calcium intake are summarized in 
Table 2. Subjects' body weight at wave 2 significantly decreased across calcium 
quartiles (p<0.05), however baseline weight did not. Dairy, milk, and protein intake 
significantly increased across calcium quartiles (p<0.001). Subjects' mean calcium and 
dairy intake during fall semester decreased significantly from the baseline estimated 
intake during the last six months of high school (p<0.001 ). The Pearson correlation 
coefficients between calcium intake and milk and dairy intake were O. 67 and O. 71, 
respectively (p<0.001). The Pearson correlation coefficient between baseline BMI and 
weight change was -0.38 (p=0.003). 
Table 1. Population characteristics by gender at baseline and after 16 
weeks 
Men Women 
(11=68) (n= 118) 
Weight (kg) 
Baseline 75.1 ± 15.97' 61.5 ± 9.79*** 
After 16 weeks 76.4 ± 16.4 62 .8 ± 8.47*** 
Height (cm) 177.0 ± 6.88 165.3 ± 6.33*** 
BMI (kg/m2) 
Baseline 23.9 ± 4.48 22 .5 ± 3.36* 
After 16 weeks 24.1 ± 4.45 23.0 ± 2.84* 
Weight change (kg) 1.22 ± 1.60 1.67 ± 1.99 
Those who gained > 5% body weight(%) 14.7 22 .0 
Total energy intake (kcals) 
Baseline 2490 ± 905 .99 2129 ± 804 .99 
After 16 weeks 1835 ± 665 .81 1646 ± 626 .80 
Total calcium intake (mg) 
Baseline 1357 ± 556.28 1292 ± 576 .53 
After 16 weeks I 040 ± 524.82 I 008 ± 4 72.43 
Calcium intake per l,000 kcals 
Baseline 563 ± 183.17 624 ± 208.21 * 
After 16 weeks 557 ± 158.73 615 ± 188.46* 
Total dairy intake (servings/d) 
Baseline 3.27 ± 1.84 3.08 ± 1.83 
After 16 weeks 2.22 ± 1.60 2.39 ± 1.62 
Total milk intake (servings/d) 
Baseline 2.09 ± 1.53 1.81 ± 1.50 
After 16 weeks 1.55 ± 1.32 1.49 ± 1.40 
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Table 1 Continued. Population characteristics by gender at baseline and 
after l 6 weeks 
Men Women 
Carbohydrates(% of energy) 
Baseline 50 .7 ± 5.89 52.3 ± 7.32 
After 16 weeks 52.0 ± 7.89 53.6 ± 7.90 
Total fat (% of energy) 
Baseline 34.7 ± 5.03 33 .6 ± 6.26 
After 16 weeks 33.9 ± 6.53 32.7 ± 6.27 
Protein(% of energy) 
Baseline 16.4 ± 3.34 16.0 ± 3.10 
After 16 weeks 15.8 ± 2.65 15.6 ± 3.35 
Fruit and vegetable intake (servings/d) 
Baseline 3.7 ± 1.90 3.7 ± 2.37 
After 16 weeks 2.4 ± 2.04 2.3 ± 1.78 
Multivitamin supplement users(%) 
Baseline 16.9 28.2 
After 16 weeks 12.3 22.2 
Those who ate breakfa st(%) 
Baseline 72.3 68.4 
After 16 weeks 67 .9 62.4 
Physical activitl (%) 
Baseline 
s I lime per week 28 27 
2-6 times per week 44 54 
<! I time per day 6 14 
After 16 weeks 
SI time per week 22 39 
2-6 times per week 53 35 
<! I time per day 18 9 
Current smokers(%) 
Baseline 1.5 2.6 
After 16 weeks 1.5 3.4 
Drank alcohol(%) 
Baseline 10.8 13.7 
After 16 weeks 7.7 12 
Living on campus(%) 70.8 64.1 
'Mea ns ± SE (all such values). 
bDefined as the number of 30 minute interval s in which subject s engaged in phys ical activity 
that required them to breathe hard and sweat 
*p < 0.05 for difference from males . 
***p < 0.001 for difference from males. 
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Table 2. Population characteristics by quartile of calcium intakea 
Quartiles 
I 2 3 4 
(n=37) (n=33) (n=37) (n=38) 
Total calcium intake (mg/d) 
Baseline 1208 ± 613b 1185 ± 432 1286 ± 554 1634 ± 600 
After 16 weeks 643 ± 204 825 ± 300 973 ± 364 1499 ± 491 
Male(%) 19 27 35 76 
Weight (kg) 
Baseline 71.S ± 18.88 63.9 ± 10.06 65.0 ± 12.02 64.8 ± 11.3 
After 16 weeks 72.9 ± 18.58 65.2 ± 8.91 66.8± 12.37 65.9 ± 11.6* 
Height (cm) 171.2±10.77 168.7 ± 6.35 170.2 ± 8.67 168.2 ± 8.39 
BMI (kg/m 2) 
Baseline 24.2 ± 4.77 22.S ± 3.22 22.4 ± 3.35 22.8 ± 3.08 
After 16 weeks 24.6 ± 4.56 22.9 ± 2.88 23.0 ± 3.41 23.2 ± 3.06 
Body fat(%) 
Baseline 25 .2±8 .17 22.6 ± 8.04 23. 1±7.73 29.4 ± I 7.33 
After 16 weeks 23.6 ± 7.24 20.06 ± 8.10 22.9 ± 3.41 24.2 ± 7.02 
Total energy intake (kcals/d) 
Baseline 2437 ± 888 2202 ± 785 1966 ± 840 2357 ± 931 
After 16 weeks 1693 ± 480 1611 ±588 1501 ± 553 1811 ±588 
Calcium intake per 1,000 kcals 
Baseline 496 ± 138 554 ± 16 1 682 ± 215 723± 187*** 
After 16 weeks 381 ± 60.6 512 ± 34.3 647 ± 45.0 831 ± 97.9*** 
Total dairy intake (servings/d) 
Baseline 2.6 ± 1.80 2.7 ± 1.32 3.3 ± 1.88 4.2 ± 1.82*** 
After 16 weeks 1.0 ± 0.53 1.8 ± 0.76 2.4 ± 1.18 4.2 ± 1.52*** 
Total milk intake (servings/d) 
Baseline 1.3 ± 11 5 1.5 ± 138 2. 1 ± 1.48 2.9 ± 1.58*** 
After 16 weeks 0.5 ± 0,34 0.9 ± 0.67 1.6 ± 1:17 3.0 ± 1.36*** 
Carbohydrates (% of energy) 
Baseline 52.3 ± 6.23 51.9 ± 6.21 51.6 ± 8.06 50.7 ± 5.96 
After 16 weeks 54.3 ± 10.20 52.7 ± 5.80 52.7 ± 8.61 51.7 ± 6.09 
Total fat(% of energy) 
Baseline 33.9 ± 4.60 34.1 ± 5.3 33.2 ± 6.98 33.S ± 5.21 
After 16 weeks 33.7±809 33.9 ± 4.92 32.8 ± 6.64 32.0 ± 5.41 
Protein (% of energy) 
Baseline 15.2 ± 3.30 16.0 ± 2.56 17.1 ± 3.14 17.S ± 2.76** 
After 16 weeks 13.8 ± 3.35 15.3 ±2.72 16.1 ± 2.64 17.9 ± 2.36*** 
Fruit and vegetable intake 
(servings/d) 
Baseline 1.8 ± 1.71 2.3 ± 1.80 2.7 ± 2.06 2.7 ± 1.99 
After 16 weeks 4.1 ± 2.42 3.8 ± 1.60 3.2 ± 2.55 3.6±2 .10 
Ate breakfast(%) 
Baseline 60 61 76 74 
Multivitamin supplement 
users(%) 
Baseline 22 21 32 24 
After 16 weeks 27 IS 22 II 
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Table 2 Continued. Population characteristics by quartile of calcium intake 
Quartiles 
I 2 3 4 
Current smokers(%) 
Baseline 8.1 0 0 2.6 
After 16 weeks 5.1 0 2.7 0 
Current alcohol drinkers(%) 
Baseline 8.1 9.1 8. 1 2 .6 
After 16 weeks 8.1 3.0 8.1 7.9 
Living on campus(%) 71 61 78 61 
Physical activity <(%) 
Baseline 
:51 time per week 15 13 29 41 
2-6 times per week 56 58 53 49 
?! I time per day 22 16 10 11 
After 16 weeks 
:51 time per week 46 33 41 40 
2-6 time s per week 44 43 43 45 
?! I time per day 5 15 7 10 
'Calc ium intake per 1,000 kcals 
bMeans ± SE (all such values) . 
<Defined as the number of 30 minut e intervals in which subjects engaged in physical activity that required 
them to breathe hard and sweat 
*p < 0.05 for difference across quartile s . 
**p < 0.0 I for difference across quartiles. 
***p < 0.00 I for difference across quartiles. 
There was no significant association between dietary calcium intake across 
quartiles and weight change as a continuous variable in linear regression models. There 
was also no significant association between dietary calcium intake and weight change as 
a categorical variable ( weight gain of 2: 5% of baseline body weight or < 5%) in a simple 
logistic regression model or in a multivariable model that included gender, baseline BMI, 
physical activity, and fruit and vegetable intake. Results of categorical regression 
analyses are summarized in Table 3. Similar results were found in the categorical 
regression models assessing associations between weight gain and increase quartile of 
dairy servings per day (results summarized in Table 4). Increasing number of dairy 
servings was not associated with risk of weight gain. 
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Table 3. Odds of gaining~ 5% of baseline body weight by quartile of calcium i·ntake 
among 186 18-year-old college freshmen 
Unadjusted Model Adjusted Model ' 
Intakeb Odds 95% Confidence P value Odds 95% Confidence P value 
Quartile 1 643 ± 204 (Reference) (Reference) 
of 2 825 ± 300 1.154 0.357 - 3.725 0.811 0.776 0.203 - 2.960 0.710 
calcium 3 973 ± 364 2.321 0.801-6.728 0.121 1.807 0.554 - 5.897 0.327 
intake 4 1499 ± 491 0.649 0.186 - 2.266 0.498 0.503 0.129 - 1.957 0.321 
'Multivariate model adjusted for gender , physical activity, baseline BM! , and fruit and vegetable intake 
bMean calcium intake (mg) per day± SE 
Table 4. Odds of gaining 2: 5% of baseline body weight by servings of dairy intake 
in among 186 18-year-old college freshmen 
Unadjusted Model Adjusted Model ' 
Odds 95% Confidence P value Odds 95% Confiden ce P value 
< I (Reference) (Reference) 
Number of 1-2 0.9 17 0.296 - 2.839 0.880 0.775 0.2 17-2 .769 0.695 dairy 
2-3 1.333 0.358 - 4.965 0.668 1.144 0.256-5.101 0.860 servings 
>3 0.789 0.246 - 2.534 0.691 0.677 0.180 - 2.546 0.563 
'Multivariate model adjusted for gender, physical activity, baseline BM! , and fruit and vegetable intake 
DISCUSSION 
Freshmen in this population had calcium intakes below the standards set by the 
FDA, and dietary calcium intake decreased during their first semester of college. 
Freshmen in this study were likely to gain weight during their first semester of college, 
although it did not appear to be associated with dietary calcium intake. Our results are 
consistent with several other longitudinal studies examining the relationship between 
calcium intake and weight change in adults (18, 19, 21 ). Cross-sectional studies were the 
first to show an inverse relationship between calcium intake and body composition (11, 
13, 22, 23). Over 20 years ago, data from NHANES I showed an inverse association 
between calcium intake and body weight (13). More recently data from NHANES III 
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showed that after controlling for age, sex, energy intake , activity level , race, and ethnicity 
those in the highest quartile of calcium intake had an 84% lower risk of obesity than 
those in the lowest quartile (5). 
Results of human intervention trials have been as contradictory as those of 
prospective studies. Zemel and colleagues have conducted several human intervention 
trials which have shown a strong inverse relationship between calcium intake and weight 
loss (7,8). More recently a randomized, placebo-controlled trial with African-American 
obese adults conducted by Zemel et al. (24) showed that those subjects consuming a high 
dairy diet (3 servings per day) for 24 weeks, showed significant decreases in total body 
fat, trunk fat, insulin, and blood pressure and an increase in lean mass , whereas there 
were no significant changes observed in the low dairy group ( < l serving per day). Still, 
other clinical trials have shown no relationship (25-28). 
In the present study, participants' mean calcium intake during their first semester 
of college was not associated with weight gain, but was much less than FDA 
recommendations of 1300 mg per day. According to the Centers for Disease Control 
(CDC) American males and females aged 12 to 19 years have an average intake of956 
and 793 mg of calcium, respectively (I 0). Data from the third National Health and 
Nutrition Examination Survey (NHANES III) showed that only 52% of males and 19% 
of females, aged 9 to 19 years, met the 1989 RDA for calcium of 800-1200 mg (9). 
Because much of peak bone mass is achieved by as early as age 20, low calcium intake in 
adolescents may put them at risk for developing serious skeletal problems later in life, 
including osteoporosis (29). 
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Usual dietary intake was assessed using two food frequency questionnaires. The 
first was collected at the baseline interview and assessed usual intake during the last 6 
months of high school. The second was collected at the follow-up interview (December 
2005) and assessed usual intake during fall semester. The first FFQ asked participants to 
recall dietary habits over a period of time three to 9 months in the past. The more 
retrospective a dietary recall is, the more it relies on memory and can therefore be less 
accurate (30). Retrospective dietary recalls may also be strongly influenced by current 
diet , which may also decrease accuracy of reports (31 ). 
Although FFQs are often criticized for their lack of precision in estimates of usual 
intake , a 1989 validation study of the Nurses Health Study FFQ by Salvini et al. (32), 
reported good correlation between milk intake from a 28 day dietary record of 173 
women, and milk intake from the FFQ (r=0.62). In our population, milk accounted for 
40% of dietary calcium intake, and the correlation between calcium and milk was 0.853. 
In our small validation study correlation between calcium intake averaged over 3 days of 
24-hour recalls and usual calcium intake estimated by the FFQ was 0.48. 
Few studies have studied in depth the changes that occur in diet between high 
school and the first year of college, and none address calcium intake (12-15) . One study 
reported an increase in intake of high fat foods and "junk food" among those who gained 
weight (13 ), which may be replacing more nutritious foods including milk and other dairy 
products . Other possible explanations for decreased dairy and milk intake may involve 
the major lifestyle changes that occur when transitioning from high school to college, 
including possible decreased financial resources, changes in living arrangements such as 
dormitory-style housing with no kitchen, less parental involvement with meals, and 
variable class schedules. More studies are needed to explore this issue in depth. 
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A limitation to our results involved possible bias regarding those who dropped out 
and were lost to follow-up. We found that those who dropped out by the second wave of 
data collection were more likely to be overweight at baseline and may be different in 
other ways than participants who were lost to follow-up. In addition, because low-fat 
dairy foods are a good source of calcium and are also considered to be part of a balanced , 
healthy diet, the potential for confounding effects of foods and nutrients that are 
consumed together may be high. One prospective study examining the relationship 
between calcium intake and weight gain reported that higher calcium intakes may be 
linked with lifestyle factors such as physical activity and healthier dietary patterns (21 ). 
Our data did not support an association between calcium intake and physical activity, 
fruit and vegetable intake, or smoking status , all of which are indicators of an overall 
healthy lifestyle, therefore these were likely not confounding our present findings. 
Finally, our sample size , although larger than many who study associations between diet 
and weight change among freshmen (12-15), may have been undersized to detect small 
differences in weight change and dietary calcium intake. 
Strengths of this study include measured heights and weights and detailed 
collection of other dietary and lifestyle factors likely related to health and energy balance. 
In addition, we use a method not previously used to define an amount of weight gain to 
consider significant. We measured weight change as a percent of baseline body weight 
and considered a weight change of 5% or greater to be significant. This method reduced 
the influence baseline body weight, frame size, gender, and other factors may have on 
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raw weight change, and may provide more accurate estimations of significant weight 
change. Finally, we were also able examine associations between calcium intake and 
weight gain among a population at risk of gaining weight, thus we were able to examine 
the relationship between dietary calcium intake and weight gain in the short-term. 
CONCLUSIONS 
This study does not support the hypothesis that increased dietary calcium intake is 
associated with prevention of weight gain among college freshmen. However, calcium 
intake in this population of 18-year old college freshmen was shown to be less than FDA 
recommendations , and dairy and milk intake significantly decreased during the transition 
from high school to college. Therefore, interventions to increase calcium intake, 
specifically from dairy foods , are needed in this population to prevent other detrimental 
effects of low calcium intake , especially because foods that are good sources of calcium 
such as low-fat dairy foods are part of a balanced , healthy diet. 
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Freshmen in this study were likely to gain weight during their first semester of 
college consumed less milk and calcium during their first semester of college than during 
high school, and had calcium intakes below the standards set by the FDA, and dietary 
calcium intake decreased during their first semester of college. This study does not 
support the hypothesis that increased dietary calcium intake is associated with lower 
weight gain in college freshmen . 
Another study of college freshmen reported an increase in intak e of high fat foods 
and "junk food" (1), which may be replacing more nutritious foods including milk and 
other dairy products . This is a concern, since foods that are good sources of calcium, 
including low-fat dairy foods, are considered to be part of a balanced , health y diet and 
provide other key nutrient s including protein , vitamin D, vitamin B 12, others. 
Furthermore, because much of peak bone mass is achieved by as early as age 20, low 
calcium intake in adolescents may put them at risk for developing serious skeletal 
problems later in life, including osteoporosis (2). 
Interventions that focused on increased calcium intake would be beneficial to the 
college freshmen population. Because milk is a significant source of calcium in this 
population, aims to increase milk intake would likely be effective in increasing calcium 
intake . More studies examining the dietary changes that occur between high school and 
college are needed to discover potential health risks related to diet that may develop in 
college freshmen . 
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APPENDIX A. WA VE 1 QUESTIONNAIRE AND FFQ 
Participant ID 
Thank you for agreeing to complete this survey. The information you provide will be kept strictly confidential and will 
help us understand changes in your eating, exercise , and other health-related behaviors between the time when you 
where in high school and now. Knowing more about these changes will help us understand how to better help students 
be healthy and succeed in whatever path they choose during their educatio n here at USU. Unless otherwise stated, we 
are interested in your habits and behaviors during the last 6 months of high schoo l, meaning the period of time between 
December 2004 and May 2005. 
1. What is your gender? 0 Female 
0 Male 
2. How old are you? 
3. What high school did you 
attend? 
4. What was your high school 
GPA? 
5. Are you happy with your 0 Yes 
current weight? 0 No, I would like to lose weight 
0 No, I would like to gain weight 
6. How would you rate your 0 Healthier than most people my age 
current hea lth? 0 About as healthy as most people my age 
0 Less healthy than most people my age 
Remember, we are interested in your habits during your last 6 months of high school 
7. During your last 6 months of 0 Yes 
high school did you usually 0 No 
eat breakfast? 
8. We are interested in Please report the number of days per week you ate food from the places 
knowing where the food you listed for the following meals: 
ate came from. How many Breakfast Lunch Dinner 
days per week did you eat 
food from home , schoo l, a 
fast food restaurant, or other 
type of restaurant for 
breakfast, lunch , and dinner? 
Home 
---
---
School 
Fast food 
restaurant 
-
Other type of 
restaurant 
9. When you ate breakfast, who 0 Nobody, I ate alone 
did you usually eat breakfast 0 Family 
with? 0 Friends 
IO. When you ate lunch, who did 0 Nobody, I ate alone 
you usually eat lunch with? 0 Family 
0 Friends 
IL When you ate dinner, who did 0 Nobody, I ate alone 
you usually eat dinner with? 0 Family 
0 Friends 
9. Did you usually eat a snack 0 Yes 
between breakfast and lunch , 0 No 
(or between 6 am and noon) ? 
10. What did you usually eat for a 0 Fruits or vegetab les 
snack at thi s time ? Check up 0 Crackers, grano la, bread or othe r cerea ls 
to 2 response s. or grains 
0 Milk , yogurt, chee se or other foods made 
from milk 
0 Candy, chip s, cookies or other sweet or 
sa lty snack foods 
11. Did you usua lly eat a snack 0 Yes 
between lunch and dinner? 0 No 
12. What did you usually eat for a 0 Fru its or vegetables 
snack at this time? Check up 0 Crackers , granola, bread or other cereal s 
to 2 responses. or grains 
0 Milk, yogurt, cheese or other food s made 
from milk 
0 Candy, chips, cookies or other sweet or 
sa lty type snack foods 
13. Did you usually eat a snack 0 Yes 
after dinner (after 6 pm and 0 No 
befo re going to bed) ? 
14. What did yo u usually eat for a 0 Fruits or vegetab les 
snac k at thi s time? Check up 0 Cracke rs, grano la, bread or other cereal 
to 2 responses. or gra ins 
0 Milk , yog urt, cheese or other foods made 
from milk 
0 Candy, chips, cook ies or other swee t or 
sa lty type snack foods 
15. Please rank the following __ Family and friend s 
factors that may have __ Weight control 
influenced yo ur food choices 
--
Health 
. during your last 6 month s of 
--
Cos t 
high school. P lease give a I to 
--
Taste 
the thing that influenced your 
--
Convenience 
food choices the most, a 2 to 
the thing that influenced your 
food choices the second mo st, 
and so on until all 6 items are 
ranked. 
16. Stress is a norma l part of 0 l exercised 
eve ryda y life and people deal 0 I ate 
with stress in different ways. 0 I went somewh ere to be alone How did you usua lly deal w ith 
stress during your last 6 0 I cried 
months of high schoo l? 0 I worked 
0 I did something else 7 plea se specif y what yo u did 
here: 
' 
1, jPlease answer the following questions about your health related behaviors during your last 6 months 
' 
of high school : 
..•. 
17. Have yo u ever had a can or 0 Yes 
glass of beer, a glass of wine , 0 No 7 skip to que stion 22 
or a shot of liquor or a mixed 0 I refuse to answer to answer 
drink? 
18. During your last 6 months of 0 Yes 
high school did you ever drink 0 No 7 skip to que stion 21 
one or more of these alcoho lic 0 I refuse to answer 
beverages ? 
19. During your last 6 month s of 0 ___ times per month 
high school, how often per 0 I refuse to answer 
month did you drink ? 
20. When you drank , how many 0 
--
drink s each time 
drinks would you have eac h 0 I refuse to answe r 
time? 
21. Do you drink alcoholic 0 Yes 
beverages now? 0 No 
0 I refu se to answer 
22. Have you ever smoked 0 Yes 
cigarettes, cigar s, chewed 0 No 7 skip to 34 
tobacco, or dipped snuff? 0 I refuse to answer 
23. During your last 6 months of 0 Yes 
high school did you ever 0 No 7 skip to 26 
_ 2 moke cigarettes? 0 I refuse to answer 
24. During your last 6 month s of day s per month 
high school, how often per 0 I refuse to answer 
month did yo u smoke? 
25. On the day s that you smoked , __ times per day 
how man y cigarettes did you 0 I refuse to answer 
usually smoke per day? 
26. Do you smok e cigarettes now ? 0 Yes 
0 No 
0 I refuse to answer 
27. Durin g yo ur last 6 month s o r 0 Yes 
high school, did you smoke 0 No 7 skip to 29 
cigar s? 0 I refu se to answe r to answe r 
28. Durin g yo ur last 6 month s of __ days per month 
high school , how often per 0 I refuse to answer 
month did yo u smoke cigar s'l 
29. Do you smok e cigars now ? 0 Yes 
0 No 
0 I refuse to answe r 
30. During you last 6 month s of 0 Yes 
high schoo l, did you chew 0 No 7 skip to 33 
tobacco or dip snuff? 0 I refuse to answer to answer 
3 I. During your last 6 month s of __ days per month 
high schoo l, how often per 0 I refuse to answer 
month did you chew tobacco 
or dip snuff? 
32. On the days that you chewed __ per day 
tobacco or dipped snuff , how 0 I refuse to answer 
many chews or dips did you 
use? 
33. Do you chew tobacco or dip 0 Yes 
snuff now? 0 No 
0 I refuse to answer 
Please answer the following questions about how you spent your time during 
your last 6 months of high school: 
34. How much time did you hour s minute s 
usually spend sleeping each 
night ? 
35. How much time per day did hours minutes 
you usually spend sitting 
including sitting while 
watching TY , readin g, 
studying , attending class etc.? 
36 . How much time per day did hours minutes 
you usually spend walking at a 
leisurely pace to and from 
places such as for 
transportation or for work but 
excluding bri sk walk ing for 
exercise? 
37. Did yo u regularl y (4 x a 
month or more ) do any 0 Yes 
physical activity that req uired 0 No "7 skip to 43 
you to breathe hard and 
sweat? By breathin g hard , I 
mean brea thing hard enough 
that it was difficult to carry on 
a conversation while doing the 
activity . Activities that we are 
interested in include wa lking 
briskl y, hikin g, dancing , 
playing golf, bicycling and 
weight tra inin g, runnin g or 
jogging , bicycling mor e than 
10 mile s per hour, sw immin g, 
aerobics, walkin g very fas t, 
weight liftin g with vigorous 
effo rt, and playing basketball 
or soccer. 
38. What activitie s do yo u usua lly I. 
do? 2. 
3. 
39 . Durin g yo ur last 6 months of 0 Less than once per month 
high school , how often did 0 l-3 time s per month yo u usuall y do activities that 0 I time per wee k req uired yo u to brea the hard 
and swea t? 0 2-4 times per week 
0 5-6 time s per week 
0 I time per day 
0 2-3 times per day 
D Four or more time s per day 
40 . How many minut es per time minutes per time 
did you usually spend 
participating in these 
activities? 
41. During you r last 6 month s of D Yes 
high school, did you D No "7 sk ip to 43 
participate in organi zed 
sport s? 
42. Which sports did you I. 
participate in? 2. 
3. 
43. During your last 6 month s of D < 15 minute s 
high school , how much D at least 15 minute s but less than 30 minutes phys ical activity would you 
say that you got on most days D at least 30 minutes but less than 60 minute s 
of the week? D at least I hour but less than 2 hours 
D more than 2 hours 
Please answer the following questions about the health .history of you 
and your family: 
44. What was your birth weight? 
--
lbs 
--
oz 
D I don't know 
D I refuse to answer to answer 
45. Where you ever breastfed as D Yes 
an infant ? D No 
D I don't know 
D I refuse to answer 
46. Have you ever been told by a Please check the appropriate boxes below: DK = I don't know and 
doctor that you had the RF = I refuse to answer. 
following conditions: Yes No DK RF 
47. High blood cholesterol leve ls 0 0 0 0 
48. High blood pressure or 0 0 0 0 
hypert ension 
49. Diabetes 0 0 0 0 
50. Cancer 0 0 0 0 
51. Is the woman that yo u refer to D Yes 
or consider yo ur mother your D No biological mother? D I refuse to answer 
52. ls your mother sti ll livin g? D Yes 7 please skip to question #55 
0 No 
D I refu se to answer 
53. At what age did your mother 
die? 
54 . What did she die from? 
7 If you mother is deceased please sk ip to 65 
55. How old is your mother? years 
56. How tall is your mother? feet inches 
57. How much does your mother __ pound s 
weigh? 
58. Would you consider your D Yes - seve rely overweight 
mother overweight? D Yes - moderately overweight 
D Yes - mildly overweight 
D No 
Has you mother eve r been Please check the appropr iate boxes below: DK = I don't know and 
diagnosed or experienced any of RF = l refuse to answer. 
the following conditions? Yes No DK RF 
59. High blood pressure or 0 0 0 0 
hypertension 
60. High blood cholesterol 0 0 0 0 
61. Heart disease or heart attack 0 0 0 0 
62. Stroke 0 0 0 0 
63. Diabetes 0 0 0 0 
64. Cancer 0 0 0 0 
.. 
65. Is your mother 's mother, your D Yes 7 skip to 68 
grandmother still living? D No 
D I refuse to answer 
66. At what age did your mother 's 
mother die? 
67. What did she die from? 
68. ls your mother's father , your D Yes 7 skip to 7 1 
grandfather st ill living? D No 
D I refuse to answer 
69 . At what age did your 
mother's father die? 
70. What did he die from? 
( 
''ii" "''' , W,)!{fit'wf ,; ''x /, ' 'K '"k " :,;f;!'°' ;;' .:, ,. ( 
71. ls the man that you refer to or D Yes 
consider your father your D No biological father ? D I refuse to answer to answer 
72. ls your father still living? D Yes 7 Please skip to 75 
D No 
D I refuse to answer 
73. At what age did your father 
--
die? 
74. What did he die from? 
7 If your father is deceased please skip to 84 
75. How tall is your father? 
--
feet 
---
inches 
D I don ' t know 
76. How much doe s your father pounds 
weigh ? I don ' t know 
77. Would you cons ider yo ur D Yes - severe ly overweight 
father overweight? 0 Yes - moderately overwe ight 
0 Yes - mildl y overweight 
0 No 
Has yo u father ever been diagnosed Please check the appropriate boxes below: DK = I don ' t know and 
or experienced any of the following RF = I refuse to answer. 
cond ition s? Yes No DK RF 
78. High blood pre ssure or D D D D 
hyperten sion 
79. High blood cholesterol D D D D 
80. Heart disease or heart attack D D D D 
81. Stroke D D D D 
82. Diabetes D D D D 
83. Cancer D D D D 
: . 
84. Is your father 's mother still D Yes 7 skip to 87 
living? D No 
D I refuse to answer 
85. At what age did yo ur father's 
mother die? 
86. What did she die from? 
3 
87. ls your father 's father sti 11 D Yes 7 skip to 90 
living ? D No 
D I refuse to answer 
88. At what age did yo ur father's 
father die? 
89. What did he die from ? 
Now, please thi11k about ;our ~'~pplement u~e ,a11(1Jle<lic~tion ·use d~ring 
. your' ·~s! 6 months of high schoot . 
~ ., ,;; 
0 
' -- - --
90. Durin g your last 6 month s of 0 Yes 
high school , did you regularly 0 No 7 please sk ip to 108 
take any dietary supplements? 
By dietary supplements we 
mean any multivitamin -
mineral s, single or 
combination vitamins or 
minerals , botanicals , herbals , 
natural , or other product s. 
91. During your last 6 month s of 0 Yes 
high sc hoo l, did you regularly 0 No 7 please ski p to 94 
take a multivitamin-mineral 
sup plement? By regularly take 
we mea n did yo u take the 
suppl ement at least once a 
week for a month or longer. 
92. What brand of your multi brand 
vita min and min eral 
sup plement did you take? 0 I don 't know 
93. How often did you take your 
multi vitam in-min eral 0 1-2 times per week 
supplement? 0 3-4 times per week 
0 5-6 times per week 
0 l time per day 
0 more than 1 tim e per day 
94 . During yo ur last 6 months of 0 Yes 
high school did yo u regularly 0 No? Please skip to question l 08 
take any other type of dietary 
supplement ? 
95. During yo ur last 6 mont hs of 
high school did you regularly 
take any of the following 
vitami ns and minerals in a 
single or combination-type 
dietary supplement ? No Yes 7 If Yes, how often 
96. Vitamin A 0 0 , 
0 1-2 times per week 
0 3-4 times per week 
0 5-6 times per week 
0 1 time per day 
0 mor e than l time per 
---------------· 
dai'. 
·-97. Beta-carotene 0 0 
,...1-2 times per week 
0 3-4 times per week 
0 5-6 times per week 
0 I time per day 
0 mor e than I time per 
day 
98. Vitamin C 0 0 
~1 -2 times per week 
0 3-4 times per week 
0 5-6 times per week 
0 I time per day 
0 more than 1 time per 
day 
99. Vitamin E 0 0 
~ 1-2 times per week 
0 3-4 times per week 
0 5-6 times per week 
0 I time per day 
0 more than I time per 
day 
100. Vitamin D 0 0 ~ 
0 1-2 time s per week 
0 3-4 time s per week 
0 5-6 times per week 
0 I time per day 
0 more than 1 time per 
day 
IOI . Vitamin 8 6 0 0 
~ 1-2 time s per week 
0 3-4 time s per week 
0 5-6 time s per week 
0 I time per day 
0 more than I time per 
day 
102. Vitamin 8 12 0 0 
~ 1-2 times per week 
0 3-4 times per week 
0 5-6 times per week 
0 I time per day 
0 more than I time per 
day 
103. Folic acid 0 0 ~ 
0 1-2 times per week 
0 3-4 times per week 
0 5-6 times per week 
0 I time per day 
0 more than I time per 
day 
104. Iron 0 0 
,..1 -2 times per week 
0 3-4 times per week 
0 5-6 times per week 
0 I time per day 
0 more than I time per 
day 
105. Zinc 0 0 
,..1- 2 times per week 
0 3-4 times per week 
0 5-6 times per week 
0 I time per day 
0 more than I time per 
day 
I 06. During your last 6 month s of 0 Yes 
high school, did you regularl y 0 No "7 skip to I 08 
take any other dietary 
supplem ent including vitamins 
or minera ls not listed above or 
herbal product s (ginsi ng, 
garlic, saw palmetto, etc.) 
I 07. What dietary supplem ents did 
you regularl y use? 
--
108. Have you ever regularly taken 0 Yes 
any medica tion s other than 0 No "7 skip to Fl 
prescribed by your doctor? 
109. What medicat ions did you medication 
take and what did you take why I take it 
them for? 
medication 
why I take it 
medication 
why I take it 
Do we need an explanation of what a FFQ is here , or at least an introduction? 
DAIRY 
FI. Skim or fat free F2 . 2% milk F3 . Whole milk F4. Cream , e.g., coffee, 
milk whipped or sour cream 
0 Never or < I per 0 Never or < I per 0 Never or < I per month 
0 Never or < I per month month 
month 0 1-3 per month 0 1-3 per month 0 1-3 per month 0 0 1-3 per month I per week 0 I per wee k 0 I per week 
0 I per week 0 2-4 per week 0 2-4 per week 0 2-4 per week 
0 2-4 per wee k 0 5-6 per week 0 5-6 per week 0 5-6 per wee k 0 0 5-6 per wee k I per day 0 I per day 0 I per day 
0 I per day 0 2-3 per day 0 2-3 per day 0 2-3 per day 0 0 2-3 per day 4-5 per day 0 4-5 per day 0 4-5 per day 
0 4-5 per day 0 6 + per day 0 6 + per day 0 6 + per day 
0 6 + per day 
FS. Non-dairy F6. Frozen yogurt , F7. Ice cr eam F8. Yogurt 
coffee whitener sherbet or non-fat ice 
0 cream 0 0 Neve r or < I Neve r or < I per Never or < I per month 
per month 0 Neve r or < I per month 
month 0 1-3 per month 0 1-3 per month 0 1-3 per month 
0 1-3 pe r month 0 I per week 0 I per week 0 I per week 
0 I per week 0 2-4 per week 0 2-4 per week 0 2-4 per week 
0 2-4 per week 0 5-6 per week 0 5-6 per week 0 5-6 per week 
0 5-6 per week 0 I per day 0 I per day 0 I per day 
0 I per day 0 2-3 per day 0 2-3 per day 0 2-3 per day 
0 2-3 per day 0 4-5 per day 0 4-5 per day 0 4-5 per day 
0 4-5 per day 0 6 + per day 0 6 + per day 0 6 + per day 
0 6 + per day 
F9. Did you usuall y FIO. Did you usually eat Fl I. Cottage or ricotta FJ2. Cream chee se 
eat unsweetened or plain cheese 
regular, low-fat or yogurt, yogurt 0 Never or < I per 0 Never or < I per month non-fat sweetened with fruit or 
yogurt? sugar, or artificially month 0 1-3 per month 
0 Regular sweetened yogurt? 0 1-3 per month 
0 Unsweetened (pl ain) 0 I per week 0 Low fat 0 I per week 0 0 Sweetened with fruit 2-4 per week 0 Nonfat 0 2-4 per week 0 0 Artificially 5-6 per week 0 5-6 per week 
sweeten ed 0 I per day 
0 I per day 0 2-3 per day 
0 2-3 per day 0 4-5 per day 
0 4-5 per day 0 6 + per day 
0 6 + per day 
Fl3 . Other cheese, F14. What type of FIS . Butter, added to F16. Margarine, added to 
e.g., American , cheese food or bread; exclude food or bread ; exclude use 
Swiss, cheddar, etc. did you usually eat? use in cooking in cooking 
by itself or as part 
of a sa ndwich or D D dish Never or < I per Never or < I per month D Regular month (please skip to Fl8) 
D Neve r or < I per D D month Low fat or lite 1-3 per month D 1-3 per mont h 
D 1-3 per month D No nfat D I per week D I per week 
D I per week D 2-4 per week D 2-4 per week 
D 2-4 per week D 5-6 per week D 5-6 per week 
D 5-6 per week D I per day D I per day 
D I per day D 2-3 per day D 2-3 per day 
D 2-3 per day D 4-5 per day D 4-5 per day 
D 4-5 per day D 6 + per <lay D 6 + per day 
D 6 + per day 
F 17a . What form of F l 7b. What type of 
marg a rine did you margarine did you 
usually use ? (Do not usuall y use ? 
includ e spra y ty pe 
ma rga rine) D Regular 
D Stick D Light spread 
D Tub D Extra light spread 
D Sque eze (l iquid) 
D Nonfa t 
Fl 7c. What specifi c 
br and (e.g ., Land O ' 
Lake s Countr y Mornin g 
Blend Light) ? 
Fl8. Raisins Fl9. Prunes F20. Banana s F2l. Ca ntaloupe 
0 Never or < 1 per 0 Neve r or < 1 per 0 Never or < I per month 0 Never or < 1 per month 
month month 0 0 1-3 per month 1-3 per month 
0 1-3 per month 0 1-3 per month 0 0 1 per week 1 per week 
0 1 per week 0 1 per week 0 0 2-4 per week 2-4 per week 
0 2-4 per week 0 2-4 per week 0 0 5-6 per week 5-6 per week 
0 5-6 per week 0 5-6 per week 0 0 1 per day I per day 
0 1 per day 0 1 per day 0 0 2-3 per day 2-3 per day 
0 2-3 per day 0 2-3 per day 0 0 4-5 per day 4-5 per day 
0 4-5 per day 0 4-5 per day 0 0 6+ per day 6+ per day 
0 6 + per day 0 6+ per day 
F22. Avoca do F23. App lesau ce F24. Fresh apples or pears F25. Apple juice or cider 
0 Never or < 1 per 0 Never or < 1 per 0 Never or < 1 per month 0 Never or < l per month 
month month 0 0 1-3 per month 1-3 per month 
0 1-3 per month 0 1-3 per month 0 0 I per week 1 per week 
0 1 per week 0 l per week 0 0 2-4 per week 2-4 per week 
0 2-4 per week 0 2-4 per week 0 0 5-6 per week 5-6 per week 
0 5-6 per week 0 5-6 per week 0 0 I per day 1 per day 
0 1 per day 0 1 per day 0 0 2-3 per day 2-3 per day 
0 2-3 per day 0 2-3 per day 0 0 4-5 per day 4-5 per day 
0 4-5 per day 0 4-5 per day 0 0 6 + per day 6 + per day 
0 6+ pe r day 0 6+ per day 
F26. Oranges F27. Orange juice F28. Grapefr uit F29. Grapefruit juice 
0 Never or < 1 0 Never or < 1 per 0 Never or < l per month 0 Never or < 1 per month 
per month month 0 0 1-3 per month 1-3 per month 
0 1-3 per month 0 1-3 per month 0 0 1 per week 1 per week 
0 1 per week 0 1 per week 0 0 2-4 per week 2-4 per week 
0 2-4 per week 0 2-4 per week 0 0 5-6 per week 5-6 per week 
0 5-6 per week 0 5-6 per week 
0 l per day 0 1 per day 
0 1 per day 0 I per day 0 0 2-3 per day 2-3 per day 
0 2-3 per day 0 2-3 per day 0 4-5 per day 0 4-5 per day 
0 4-5 per day 0 4-5 per day 0 6+ per day 0 6+ per day 
0 6+ per day 0 6+ per day 
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F30. Other fruit F3 l. Strawberries, F32. Blueberries, fresh, F33. Peaches, apricots or 
juices fresh, frozen or canned frozen or canned plums 
0 Never or < I per 0 Never or < I per month 0 Never or < I per month 
0 Never or < I per month 0 0 month 1-3 per month 1-3 per month 0 1-3 per month 0 0 0 1-3 per month I per week I per week 0 I per week 0 0 0 I per week 2-4 per week 2-4 per week 0 2-4 per week 0 0 0 2-4 per week 5-6 per week 5-6 per week 
0 5-6 per week 0 0 0 5-6 per week I per day I per day 0 I per day 0 0 0 I per day 2-3 per day 2-3 per day 
0 2-3 per day 0 0 0 2-3 per day 4-5 per day 4-5 per day 0 4-5 per day 0 0 0 4-5 per day 6+ per day 6+ per day 
0 6+ per day 
0 6+ per day 
F34. In summary, 
how many servings 
of fruit did you 
usually eat, not 
counting juices? 
0 Never or < I 
per month 
0 1-3 per month 
0 I per week 
0 2-4 per week 
0 5-6 per week 
0 I per day 
0 2-3 per day 
0 4-5 per day 
0 6+ per day 
VEGETABLES 
F35. Tomatoes F36. Tomato or VS juice F37. Tomato sauce e.g., F38. Salsa, picante or 
spaghetti sauce taco sauce 
0 Never or < 1 0 Never or< 1 per month 0 Never or < 1 per month 0 Never or < I per 
per month 0 0 
month 
1-3 per month 1-3 per month 
0 1-3 per month 0 0 0 1-3 per month I per week I per week 
0 I per week 0 0 0 
I per week 
2-4 per week 2-4 per week 
0 2-4 per week 0 0 0 
2-4 per week 
5-6 per week 5-6 per week 
0 5-6 per week 0 0 0 5-6 per week 1 per day I per day 
0 l per day 0 0 0 
l per day 
2-3 per day 2-3 per day 
0 2-3 per day 0 0 0 
2-3 per day 
4-5 per day 4-5 per day 
0 4-5 per day 0 0 0 
4-5 per day 
6 + per day 6 + per day 
0 6 + per day 0 6 + per day 
F39. Tofu or F40. String beans F41. Broccoli F42. Cabbage or cole 
soybeans 0 0 slaw Never or < l per month Never or < l per month 
0 Never or < l 0 0 0 
Never or < l per 
per month 1-3 per month 1-3 per month month 
0 1-3 per month 0 l per week 0 I per week 0 1-3 per month 
0 l per week 0 2-4 per week 0 2-4 per week 0 1 per week 
0 2-4 per week 0 5-6 per week 0 5-6 per week 0 2-4 per week 
0 5-6 per week 0 l per day 0 l per day 0 5-6 per week 
0 l per day 0 2-3 per day 0 2-3 per day 0 l per day 
0 2-3 per day 0 4-5 per day 0 4-5 per day 0 2-3 per day 
0 4-5 per day 0 6 + per day 0 6 + per day 0 4-5 per day 
0 6 + per day 0 6 + per day 
F43. Cau liflower F44. Brussels sprouts F45. Carrots, raw F46. Carrots cooked 
0 Never or < l 0 Never or < l per month 0 Never or < l per month 0 Never or < l per 
per month 0 0 month 1-3 per month I· 3 per month 
0 1-3 per month 0 0 0 1-3 per month 1 per week I per week 
0 I per week 0 0 0 I per week 2-4 per week 2-4 per week 
0 2-4 per week 0 0 0 2-4 per week 5-6 per week 5-6 per week 
0 5-6 per week 0 0 0 5-6 per week I per day I per day 
0 I per day 0 0 0 1 per day 2-3 per day 2-3 per day 
0 2-3 per day 
0 0 2-3 per day 4-5 per day 0 4-5 per day 
0 4-5 per day 0 0 4-5 per day 6 + per day 0 6 + per day 
0 6 + per day 0 6 + per day 
F47. Corn F48. Peas , or lima beans F49. Mixed vegetables FSO. Beans or lentils, 
baked or dried 
0 Never or< I 0 Never or< I per month 0 Never or < I per month 0 Never or < I per 
per month 0 0 
month 
1-3 per month 1-3 per month 
0 1-3 per month 0 0 
0 1-3 per month 
I per week I per week 
0 I per week 0 0 
0 I per week 
2-4 per week 2-4 per week 
0 2-4 per week 0 0 
0 2-4 per week 
5-6 per week 5-6 per week 
0 5-6 per week 0 0 
0 5-6 per week 
I per day I per day 
0 I per day 0 
0 I per day 
2-3 per day 0 2-3 per day 
0 2-3 per day 0 0 
0 2-3 per day 
4-5 per day 4-5 per day 
0 4-5 per day 0 4-5 per day 0 6 + per day 0 6 + per day 
0 6 + per day 0 6 + per day 
FSI. Dark F52. Eggplant, zucchini, F53. Yams or sweet F54. Spinach, cooked 
orange (winter) or other summer squash potatoes 
squash 0 Never or < I per month 0 Never or < I per month 0 Never or < l per 
0 Never or < I 0 0 
month 
per month 1-3 per month 1-3 per month 
0 0 
0 l -3 per month 
0 1-3 per month I per week l per week 
0 0 
0 I per week 
0 I per week 2-4 per week 2-4 per week 
0 0 
0 2-4 per week 
0 2-4 per week 5-6 per week 5-6 per week 
0 0 
0 5-6 per week 
0 5-6 per week I per day I per day 
0 0 
0 I per day 
0 I per day 2-3 per day 2-3 per day 
0 0 
0 2-3 per day 
0 2-3 per day 4-5 per day 4-5 per day 
0 0 
0 4-5 per day 
0 4-5 per day 6 + per day 6 + per day 0 6 + per day 
0 6 + per day 
FSS. Spinach, F56. Kale, mustard , F57 . Iceberg or head F58. Romaine or leaf 
raw as in salad collard or chard greens lettuce lettuce 
0 Neve r or < I 0 Neve r or < I per month 0 Never or < I per month 
per month 
0 0 
0 Neve r or < 1 per 
1-3 per month 1-3 per month month 
0 1-3 per month 0 0 1 per week I per week 0 1-3 per month 
0 1 per week 
0 0 2-4 per wee k 2-4 per week 0 I per week 
0 2-4 per week 0 0 5-6 per week 5-6 per week 0 2-4 per week 
0 5-6 per week 0 0 1 per day I per day 0 5-6 per week 0 1 per day 
0 0 2-3 per day 2-3 per day 0 I per day 
0 2-3 per day 0 0 4-5 per day 4-5 per day 0 2-3 per day 
0 4-5 per day 
0 0 6+ per day 6 + per day 0 4-5 per day 
0 6 + per day 
0 6 + per day 
F59. Celer y F60 . Green, red or yellow F61. Onions as a garnish F62. Onions as a 
sweet peppers or in a salad vegetable, rin gs or soup 
0 Neve r or < I 0 Never or < 1 per month 0 Neve r or < 1 per month 0 Never or < 1 per 
per month 0 0 
month 
1-3 per month 1-3 per month 
0 1-3 per month 0 0 
0 1-3 per month 
I per week I per week 
0 I per week 0 0 
0 I per week 
2-4 per week 2-4 per week 
D 2-4 per week 0 0 
0 2-4 per week 
5-6 per week 5-6 per week 
0 5-6 per week 0 0 5-6 per week 0 I per day I per day 
0 I per day 0 
0 1 per day 
0 2-3 per day 2-3 per day 
0 2-3 per day 0 0 
0 2-3 per day 
4-5 per day 4-5 per day 
0 4-5 per day 0 0 
0 4-5 per day 
6 + per day 6 + per day 
0 6 + per day 0 6 + per day 
70 
F63. In 
summary, how 
many servings of 
vegetables did 
you usually eat, 
not co unting 
salad or 
potatoe s? 
0 Never or < l 
per month 
0 1-3 per month 
0 I per week 
0 2-4 per week 
0 5-6 per week 
0 l per day 
0 2-3 per day 
0 4-5 per day 
0 6 + per day 
EGGS, MEAT, ETC. 
F64. Egg beaters F65. Eggs whole, with F66. Bacon F67. Chicken or 
or egg whites onl y yolk turkey sandwich 
0 Never or < I 0 Never or < l per month 0 Never or < l per 
per month 0 Never or < 1 per 0 month month 1-3 per month 0 1-3 per month 0 0 1-3 per month 0 1-3 per month I per week 0 l per week 0 0 l per week 0 1 per week 2-4 per week 0 2-4 per week 0 2-4 per week 
0 2-4 per week 0 5-6 per week 0 5-6 per week 0 0 5-6 per week 0 5-6 per week I per day 0 l per day 0 0 l per day 0 1 per day 2-3 per day 0 2-3 per day 0 0 
2-3 per day 
0 2-3 per day 4-5 per day 0 4-5 per day 0 0 4-5 per day 0 4-5 per day 6 + per day 0 6 + per day 0 6 + per day 
0 6 + per day 
F68. Other F69. Other chicken or F70. Beef or pork hot dogs F71. Chicken or 
chicken or turkey, without skin turkey hot dogs 
turkey, with skin 0 Never or < I per 0 Never or < I per month 0 Never or < I per 
0 Never or< I month 0 month per month 1-3 per month 
0 1-3 per month 0 1-3 per month 
0 1-3 per month 0 I per week 0 I per week 
0 
0 I per week 
0 I per week 2-4 per week 
0 2-4 per week 0 2-4 per week 
0 2-4 per week 0 5-6 per week 
0 5-6 per week 0 
0 5-6 per week 
0 5-6 per week I per day 
0 I per day 0 I per day 
0 I per day 0 2-3 per day 
0 2-3 per day 
0 
0 2-3 per day 
0 2-3 per day 4-5 per day 
0 4-5 per day 
0 
0 4-5 per day 
0 4-5 per day 6 + per day 0 6 + per day 0 6 + per day 
0 6 + per day 
F72. Salami, F73. Processed meats, F74. Hamburger, lean or extra F75. Hamburger, 
bologna or other e.g., sausage, kielbasa, lean regular 
processed meat etc. 
sa ndwiches 0 Never or < I per month 
0 Never or < I 0 Never or < I per 0 0 
Never or < I per 
per month month 1-3 per month month 
0 1-3 per month 0 1-3 per month 0 I per week 0 1-3 per month 
0 I per week 0 I per week 0 2-4 per week 0 I per week 
0 2-4 per week 0 2-4 per week 0 5-6 per week 0 2-4 per week 
0 5-6 per week 0 5-6 per week 0 I per day 0 5-6 per week 
0 I per day 0 I per day 0 2-3 per day 0 I per day 
0 2-3 per day 0 2-3 per day 0 4-5 per day 0 2-3 per day 
0 4-5 per day 0 4-5 per day 0 6 + per day 0 4-5 per day 
0 6 + per day 0 6 + per day 0 6 + per day 
F76. Beef, pork , F77 . Pork as a main F78. Beef or lamb as a main F79. Liver: beef , calf 
or lamb as a dish , e.g., ha m or chops dish , e.g., steak, roast or pork · 
sandwich or 
mix ed dis h, e.g., 
stew, casser ol e, 0 Never or < I per D Never or < 1 per month 0 lasa gna, etc. Never or< 1 per 
month month 
0 Never or < I D 1-3 per month 
per month 0 1-3 per month D 0 1-3 per month 1 per week 
0 1-3 per month D I per week D 0 1 per week 2-4 per week 
D 1 per week 0 2-4 per week 0 0 2-4 per week 5-6 per week 
D 2-4 per week 0 5-6 per week D 0 5-6 per week I per day 
D 5-6 per week 0 1 per day 0 0 1 per day 2-3 per qay 
D I per day 0 2-3 per day 0 0 2-3 per day 4-5 per day 
D 2-3 per day 0 4-5 per day D 0 4-5 per day 6 + per day 
D 4-5 per day 0 6 + per day 0 6 + per day 
0 6 + per day 
F80. Liver, F8 I. Ca nn ed tuna fish F82. Breaded fish cakes, pieces, F83. Shrimp, lob ster , 
chicken or turkey or fish st ick s scallops, or clam s as a 
main dish 
D Never or < I 0 Never or < 1 per 0 Never or < 1 per month 0 Neve r or < I per 
per month mon th 
D 
month 
1-3 per month 
0 1-3 per month 0 1-3 per month 
D 
0 1-3 per month 
I per week 
D 1 per week 0 I per week 0 I per week 
D 2-4 per week 
0 2-4 per week 0 2-4 per week 0 2-4 per week 0 5-6 per week 
D 5-6 per week 0 5-6 per week 0 5-6 per week 
D I per day 
0 1 per day 0 I per day 0 0 I per day 2-3 per day 
0 2-3 per day 0 2-3 per day 0 2-3 per day 0 4-5 per day 
0 4-5 per day 0 4-5 per day 0 4-5 per day 
D 6 + per day 
0 6 + per day 0 6 + per day 0 6 + per day 
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F84. Dark meat F85. Other fish 
fish, e.g., 
mackerel, 
salmon, sa rdines, 0 Never or < I per bluefish, 
swordfish month 
0 Never or < I 0 1-3 per month 
per month 0 I per week 
0 1-3 per month 0 2-4 per week 
0 I per week 0 5-6 per week 
0 2-4 per week 0 I per day 
0 5-6 per week 0 2-3 per day 
0 I per day 0 4-5 per day 
0 2-3 per day 0 6 + per day 
0 4-5 per day 
0 6 + per day 
BREADS, CEREALS, STARCHES 
F86. Cold breakfast F86a. What brand and F87. Coo ked oatmeal/ F88. Other cooked 
cereal type of cold bre akfast coo ked oat bran breakfa st cereal 
cereal did you usually 0 0 eat? Never or < I per month Never or < I per 0 Never or < I per Spec ify brand & type 0 
month 
month 1-3 per month (e.g ., Ralston Rice Chex) 0 1-3 per month 
0 1-3 per month 0 l per week 
- 0 0 
l per week 
0 I per week 2-4 per week 
0 0 
2-4 per week 
0 2-4 per week 5-6 per week 
- 0 5-6 per week 
0 5-6 per week 0 I per day 
0 0 l per day 0 l per day 2-3 per day 
0 0 
2-3 per day 
0 2-3 per day 4-5 per day 
0 4-5 per day 
0 4-5 per day 0 6 + per day 
0 6 + per day 
0 6 + per day 
F89. White bread , F90. Dark bread , F9 l. Bagels , English F92. Muffins or 
including pita bread including wheat pita muffins or rolls biscuit s 
0 bread 0 Never or < I per Never or < I per month 
month 0 Never or < I per 0 0 
Never or < I per 
month 1-3 per month month 0 1-3 per month 
0 0 1-3 per month I per week 0 1-3 per month 0 I per week 0 0 I per week 2-4 per week 0 I per week 0 2-4 per week 
0 0 2-4 per week 5-6 per week 0 2-4 per week 0 5-6 per week 0 0 5-6 per week I per day 0 5-6 per week 0 I per day 
0 0 I per day 2-3 per day 0 I per day 0 2-3 per day 0 0 2-3 per day 4-5 per day 0 2-3 per day 0 4-5 per day 
0 0 4-5 per day 6+ per day 0 4-5 per day 0 6 + per day 
0 6 + per day 0 6 + per day 
F93. Brown rice F94. White rice F95. Pasta, e.g., spag hett i, F96. Tortillas 
noodles, etc. 
0 Never or < I per 0 Neve r or < I per 0 Never or < I per month 0 Never or < I per 
month month 0 month 1-3 per month 
0 1-3 per month 0 1-3 per month 0 0 1-3 per month l per week 
0 I per week 0 I per week 0 0 I per week 2-4 per week 
0 2-4 per week 0 2-4 per week 
0 0 
2-4 per week 
5-6 per week 
0 5-6 per week 0 5-6 per week 0 0 5-6 per week l per day 
0 I per day 0 I per day 0 0 I per day 2-3 per day 
0 2-3 per day 0 2-3 per day 0 2-3 per day 0 4-5 per day 
0 4-5 per day 0 4-5 per day 0 0 4-5 per day 6 + per day 
0 6 + per day 0 6 + per day 0 6 + per day 
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F97 . Other grains, F98. Pancakes or F99. French fried potatoes FlOO. Potatoes, 
e.g., bulgur, kasha, waffles baked, boiled or 
couscous, etc. mashed 
0 Never or < I per 0 Never or < I per month 
month 0 Never or < I per 0 0 
Never or < I per 
month 1-3 per month month 0 1-3 per month 0 0 1-3 per month I per week 0 1-3 per month 0 I per week 0 0 I per week 2-4 per week 0 I per week 0 2-4 per week 0 0 2-4 per week 5-6 per week 0 2-4 per week 0 5-6 per week 0 0 5-6 per week I per day 0 5-6 per week 0 I per day 0 0 I per day 2-3 per day 0 I per day 0 2-3 per day 0 0 2-3 per day 4-5 per day 0 2-3 per day 0 4-5 per day 0 0 4-5 per day 6 + per day 0 4-5 per day 0 6+ per day 
D 6 + per day 0 6 + per day 
FlOI. Potato chips or Fl02 . Crackers, F103. Pizza 
corn chips Triscuits, Wheat Thins 
D Never or < I per D Never or < I per D Never or < I per month 
month month D 1-3 per month 
D 1-3 per month D 1-3 per month D I per week 
D I per week D I per week 0 2-4 per week 
D 2-4 per week D 2-4 per week D 5-6 per week 
D 5-6 per week D 5-6 per week 
D I per day 
D I pe r day D I per day D 2-3 per day 
0 2-3 per day D 2-3 per day D 4-5 per day 
D 4-5 per day D 4-5 per day 
D 6 + per day 
D 6 + per day D 6 + per day 
BEVERAGES 
Fl 04. Low-calorie FIOS. Low-calorie FI06. Other low-calorie FI07. Coke, Pepsi, or 
cola, e.g., Diet coke caffeine-free soda carbonated beverage, e.g., other cola with sugar 
with caffeine Diet 7-Up, Fresca, diet 
ginger ale 
D Never or< I per month D Never or< I per month D Never or< I per 
D Never or< 1 D D month per month 1-3 per month 1-3 per month D 1-3 per month 
D 1-3 per month D I per week D I per week D I per week 
D 1 per week D 2-4 per week D 2-4 per week D 2-4 per week 
D 2-4 per week D 5-6 per week D 5-6 per week 
D D D 5-6 per week D 5-6 per week I per day I per day 
D D D 1 per day D 1 per day 2-3 per day 2-3 per day 
D D D 2-3 per day D 2-3 per day 4-5 per day 4-5 per day 
D D D 4-5 per day D 4-5 per day 6 + per day 6 + per day D 6 + per day 
D 6 + per day 
FI08 . Caffeine Free FI09. Other carbonated Fl IO. Hawaiian Punch, Fl 11. Regular beer 
Coke, Pepsi, or beverage with sugar, e.g., lemonade, or other non-
other colas with 7-Up ca rbonated fruit drinks 
sugar 0 Never or< I per month D Never or < I per month D Neve r or < I per 
D Never or < I D D month per month 1-3 per month 1-3 per month 
D D D 1-3 per month D 1-3 per month I per week I per week 
D D D I per week D 1 per week 2-4 per week 2-4 per week 
D D D 2-4 per week D 2-4 per week 5-6 per week 5-6 per week 
D D D 5-6 per week D 5-6 per week I per day I per day 
D D D I per day D I per day 2-3 per day 2-3 per day 
D D D 2-3 per day D 2-3 per day 4-5 per day 4-5 per day 
D D D 4-5 per day D 4-5 per day 6 + per day 6 + per day D 6 + per day 
D 6 + per day 
F112. Light beer, Fl 13. Red wine Fll4. White wine Fl 15. Liquor, e.g. 
e.g. Bud Light whiskey, gin, etc. 
D Never or< I D Never or < I per month D Never or < I per month D Never or < I per 
per month 
D D 
month 
1-3 per month 1-3 per month 
D 1-3 per month D D 
D 1-3 per month 
I per week I per week 
D I per week D I per week D 2-4 per week D 2-4 per week 
D 2-4 per week D D 
D 2-4 per week 
5-6 per week 5-6 per week 
D 5-6 per week D 
D 5-6 per week 
1 per day D 1 per day . 
D I per day D D 
D 1 per day 
2-3 per day 2-3 per day 
D 2-3 per day D D 
D 2-3 per day 
4-5 per day 4-5 per day 
D 4-5 per day D D 
D 4-5 per day 
6 + per day 6 + per day 
D 6 + per day D 6 + per day 
Fl 16. Plain water, Fl 17. Herbal tea Fl 18. Tea, Not herbal teas Fl 19. Decaffeinated 
bottled or tap coffee 
including mineral 
water and soda D D water Never or < I per month Never or < 1 per month 
D D D 
Never or < 1 per 
D Never or < I 1-3 per month 1-3 per month month 
per month D 1 per week D 1 per week D 1-3 per month 
D 1-3 per month D 2-4 per week D 2-4 per week D I per week 
D 1 per week D 5-6 per week D 5-6 per week D 2-4 per week 
D 2-4 per week D 1 per day D 1 per day D 5-6 per week 
D 5-6 per week D 2-3 per day D 2-3 per day D I per day 
D I per day D 4-5 per day D 4-5 per day D 2-3 per day 
D 2-3 per day D 6 + per day D 6 + per day D 4-5 per day 
D 4-5 per day D 6 + per day 
D 6 + per day 
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Fl 20. Coffee with 
caffeine 
0 Never or < I 
per month 
0 1-3 per month 
0 I per week 
0 2-4 per week 
0 5-6 per week 
0 I per day 
0 2-3 per day 
0 4-5 per day 
0 6 + per day 
SWEETS, BAKED GOODS, MISCELLANEOUS 
F12l. Pure Fl22 . Other mixed F l 23. Candy without Fl 24. Jams, jellies, 
chocolate candy candy bars, (e.g., chocolate (e.g., mints, preserves, syrup, or hon ey 
bar or packet Snickers, Milky Way, Lifesavers) 
(e.g. , Hershey's , Reeses) 0 Never or < I per month 0 Never or < I per month M&M's) 0 Never or < I per 0 0 0 Never or < I month 1-3 per month 1-3 per month 
per month 0 1-3 per month 0 I per week 0 I per week 
0 1-3 per month 0 0 2-4 per week 0 2-4 per week I per week 
0 I per week 
0 0 5-6 per week 0 5-6 per week 2-4 per week 
0 2-4 per week 0 0 I per day 0 I per day 5-6 per week 
0 5-6 per week 0 0 2-3 per day 0 2-3 per day I per day 
0 I per day 0 4-5 per day 0 4-5 per day 0 2-3 per day 
0 2-3 per day 0 0 6 + per day 0 6 + per day 4-5 per day 
0 4-5 per day 
0 6 + per day 
0 6 + per day 
Fl25. Peanut FI26. Popcorn Fl27. Pretzels FI28. Cookies, home 
butter 0 0 baked Neve r or < I per Never or < I per month 
0 Never or< I month 0 0 Never or < I per month per month 1-3 per month 0 1-3 per month 0 0 
1-3 per month 
0 1-3 per month l per week 0 I per week 0 l per week 
0 l per week 0 2-4 per week 0 2-4 per week 0 0 2-4 per week 0 2-4 per week 5-6 per week 0 5-6 per week 0 5-6 per week 
0 5-6 per week 0 I per day 0 l per day 0 0 l per day 0 l per day 2-3 per day 0 2-3 per day 0 0 2-3 per day 0 2-3 per day 4-5 per day 0 4-5 per day 0 4-5 per day 
0 4-5 per day 0 6 + per day 0 6 + per day 0 6+ per day 
0 6 + per day 
F129. Cookies, Fl30 . Brownies Fl31. Doughnuts Fl32. Cake, homemade 
ready made 0 Never or < l per 0 Neve r or < I per month 0 Never or < I per month 
0 Never or < I month 
per month 0 1-3 per month 0 1-3 per month 0 1-3 per month 0 0 0 1-3 per month I per week I per week 0 I per week 0 0 0 I per week 2-4 per week 2-4 per week 0 2-4 per week 0 0 0 2-4 per week 5-6 per week 5-6 per week 0 5-6 per week 0 0 0 5-6 per week I per day l per day 0 l per day 
0 I per day 0 2-3 per day 0 2-3 per day 0 2-3 per day 0 0 0 2-3 per day 4-5 per day 4-5 per day 0 4-5 per day 0 0 0 4-5 per day 6 + per day 6 + per day 0 6+ per day 
0 6 + per day 
Fl33. Cake, Fl34. Pie, homemade Fl35. Pie, ready made F l36 . Sweet roll, coffee 
ready made cake or other pastry, 
homemade 
0 Never or < I per 0 Never or < I per month 0 Never or < l per month 
0 Never or< I month 
per month 0 1-3 per month 0 1-3 per month 0 1-3 per mo nth 0 0 0 1-3 per month I per week I per week 0 I per week 0 0 0 I per week 2-4 per week 2-4 per week 0 2-4 per week 0 0 0 2-4 per week 5-6 per week 5-6 per week 0 5-6 per week 0 0 0 5-6 per week I per day I per day 0 I per day 0 0 0 I per day 2-3 per day 2-3 per day 
0 2-3 per day 0 0 0 2-3 per day 4-5 per day 4-5 per day 0 4-5 per day 0 0 0 4-5 per day 6 + per day 6 + per day 0 6 + per day 
0 6 + per day 
Fl37. Sweet roll, F138. Peanuts Fl39. Other nuts F140. Oat bran, added to 
coffee cake or food 
other pastry, 
ready made 0 Never or< I per 0 Never or < I per month 0 Never or < I per month 
D Never or < I month 
per month 0 1-3 per month D 1-3 per month 0 1-3 per month 
D 1-3 per month D I per week 0 I per week 
D I per week 
D I per week 0 2-4 per week D 2-4 per week 0 2-4 per week 
0 2-4 per week D 5-6 per week 0 5-6 per week 0 5-6 per week 
D 5-6 per week 0 I per day 0 I per day 0 I per day 
D I per day D 2-3 per day 0 2-3 per day 0 2-3 per day 
D 2-3 per day D 4-5 per day D 4-5 per day 0 4-5 per day 
0 4-5 per day D 6 + per day 0 6 + per day 0 6 + per day 
D 6 + per day 
F141. Other F142. Wheat germ F143. Chowder or cream F144. Ketchup or red chili 
bran, added to soup sauce 
food 0 0 Never or < I per Never or < I per month 0 Never or < I per month 
D Never or < I month 
per month 0 1-3 per month 0 1-3 per month 0 1-3 per month 
0 1-3 per month 0 I per week 0 I per week 0 I per week D D 0 I per week 2-4 per week 2-4 per week 0 2-4 per week 
D 2-4 per week D 5-6 per week 0 5-6 per week 0 5-6 per week D D 0 5-6 per week I per day I per day D I per day D D I per day 2-3 per day 0 2-3 per day 0 2-3 per day 
D 2-3 per day D 4-5 per day D 4-5 per day 0 4-5 per day D 0 D 4-5 per day 6 + per day 6 + per day 0 6 + per day 
0 6·+ per day 
F145. Salt added F146. If you added F147 . NutraSweet or F148. Garlic 
at table sugar to your beverages Equal NOT Sweet 'N Low 
or food, how many 
0 Never or < I teaspoons of sugar did 0 Never or < I per month 0 Never or < I per month you add each day? 
per month 0 1-3 per month 0 1-3 per month 
0 1-3 per month 
0 0 I per week I per week 
0 I per week Teaspoons _____ 0 0 2-4 per week 2-4 per week 
0 2-4 per week 0 0 5-6 per week 5-6 per week 
0 5-6 per week 0 0 I per day I per day 
0 I per day 0 0 2-3 per day 2-3 per day 
0 2-3 per day 0 0 4-5 per day 4-5 per day 
D 4-5 per day 0 0 6 + per day 6 + per day 
0 6 + per day 
F149. Low fat FlSO. Regular FlSI. Salad dressing FlSla. Did you usually use 
mayonnaise/ fat mayonnaise nonfat, lowfat or regular 
free mayonnaise 0 Never or < I per month salad dressing? 
0 Never or < I 0 Never or < I per 0 0 Nonfa t per month month 1-3 per month 0 Low fat 
0 I -3 per month 0 1-3 per month 0 I per week 
D 
0 Regular 
D I per week 0 I per week 2-4 per week 
ISlb. What brand and 
D 2-4 per week 0 2-4 per week 0 5-6 per week type of salad dressing did 
D 0 0 I per day 
you usually use? 
5-6 per week 5-6 per week 
0 I per day 0 I per day 0 2-3 per day 
--
D 2-3 per day 0 2-3 per day 0 4-5 per day 
D 4-5 per day 0 4-5 per day 0 6 + per day 
0 6 + per day 0 6 + per day 
F 152. Olive oil Fl53. How much of the Fl 54. How often did you FISS. What kind of fat or 
added to food or visible fat on your beef, eat food fried, stir-fried in oil did you usually used for 
bread; exclude pork or lamb did you oil, or sauteed at home? frying, stir-frying or 
use in cooking remove before eating? sauteing at home? 
0 Don 't eat meat 0 Never (skip to Fl56) O Don't fry 
0 Never or < I 
0 0 per month Remove visible fat Less than once a week O Real butter 
0 1-3 per month 0 Remove most 0 Once per week O Margarine (specif y) 
0 I per week 0 Remove small part of 0 2-4 times per week O Olive oi l 
fat 0 O Vegetable oi l (specify) 0 2-4 per week 5-6 times per week 0 Remove none 
0 5-6 per week 0 Daily O Vegetable shortening 
0 I per day O Lard/bacon fat 
0 2-3 per day O Pam type spray 
0 4-5 per day BRAND AND TYPE OF 
MARGARINE OR 
0 6 + per day VEGETABLE OIL 
Fl 56. What kind 
of fat or oil was 
usually used for 
baking at home? 
O Don 't fry 
O Real butter 
O Margarine 
O Olive oil 
O Vegetable oil 
O Vege table 
short ening 
O Lard/bacon fat 
O Pam type 
BRAND AND 
TYPE OF 
MARGARINE 
OR 
VEGETABLE 
OIL 
Fl57. How often did 
you eat deep fried food 
away from home or as 
take out (e.g., French 
fries, fried chicken, fish, 
clams, shrimp, etc.)? 
0 Never 
0 Less than once a week 
0 Once per week 
0 2-4 times per week 
0 5-6 times per week 
0 Daily 
110. During your last 6 months of high school , did 
you follow any special diet or avoid any food s or 
groups of food s for weight loss, weig ht gain , 
personal beliefs , or a medical condition 
(vegetarianism , Atkins diet , etc.)? 
111. Please describe the specia l diet you followed or 
what food s you avoided and indicate why you 
followed it. 
r-- · 
·. 
0 Yes 
0 No ~ skip to 112 
Description of diet: 
Why I followed this diet: 
' Af 
Please answer the following questions about the environment'in which you CURRENTLY live 
"'·' 
112. Where do you live? 0 On campus 
0 Off campus 
113. Who do you live with ? 0 With immediate or extended family 
83 
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0 With a spouse 
0 With roommate(s) of the same sex 
0 With roommate(s) of opposite sex 
0 Alone 
114. Does your dorm, apartment , or house have a 0 Yes 
kitchen that includes a refrigerator , a sink, and 0 No 
an oven and/or hot olate? 
Thank you for completing this survey. Please put in the pre-addres sed envelope and drop it in any USU mail co llecti ons 
drop box on campus. USU mail collection drop boxes can be found at the Post Office in the Taggart Student Center as 
well as in any administrative office on campus. We will be contacting you at the end of fall semester to set up a time 
for the second data collection phase of this study. 
We very much appreciate your time and wish you luck in a success ful first semester here at USU! 
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APPENDIX B. WA VE 2 QUESTIONNAIRE AND FFQ 
Participant ID 
Thank you for agreeing to continue with the Freshmen Health Study and to complete this survey. As always, the 
information you provide will be kept strictly confidential. Unless otherwise stated, we are interested in your habit s and 
behaviors during the Fall semes ter 2005 , meaning the period of time between August and December 2005. 
I. Are you happ y with your current D Yes 
weight? D No , r would like to lose weight 
D No, I would like to gain weight 
2. How would you rate yo ur cu rrent D Healthier than most people my age 
health? D About as hea lthy as most people my age 
D Less health y than most people my age 
3. Did you move to a different res idence D Yes 
during Fall semester? D No 7 please skip to question 7 
4. Where do you live now ? D On campu s 
D Off campu s 
5. Who do you live with now? D With immediate or extended family 
D With a spo use 
D With roommate(s) of the sa me sex 
D With roommate( s) of oppo site sex 
D Alone 
6. Doe s your dorm , apartm ent, or hou se D Yes 
have a kitch en that include s a D No 
re frigerator , a sink , and an oven and/or 
hot plate? 
Remember, we are interested in your habits between August 2005 and December 2005. 
7. During thi s past Fall seme ster did you D Yes 
usually eat breakfast? D No 
8. We are intere sted in knowing where Please report the number of day s per week you ate food from the 
the food you ate came from. How place s listed for the following mea ls : 
many days per wee k did yo u eat food Breakfa st Lunch Dinner 
from home (meaning food you 
prepared on yo ur own in your dorm 
room , hom e, or apa rtment), dining hall , 
fast food restaurant , or other type of 
restaura nt? 
Home 
--- ---
Dining hali 
Fast food restaurant 
Other type of restaurant 
.;i) , ,, " .. , 
4., ,\' c/ • ,;,r ) 
9. When you ate breakfast , who did you D Nobody , l ate alone 
usually eat breakfas t with? D Family 
D Friends 
10. When you ate lunch , who did you usually D Nobody , I ate alone 
eat lunch with? D Family 
D Friends 
l I. When you ate dinner, who did you D Nobody , I ate alone 
usually eat dinner with? D Family 
D Friends 
12. Did you usually eat a snack between 0 Ye s 
breakfa st and lunch, (or between 6 am 0 No 
and noon)? 
13. What did you usually eat for a snack at 0 Fruits or vegetables 
this time? Check up to 2 respon ses . 0 Crackers, grano la, bread or other cereals 
or grains 
0 Milk , yogurt , cheese or other food s made 
from milk 
0 Ca ndy, chips, cookies or other swee t or 
_ ___:!~ snack foods 
14. Did you usually eat a snack betwe en 0 Yes 
lunch and dinner ? 0 No 
15. What did you usuall y eat for a snack at 0 Fruit s or vegetable s 
thi s time? Check up to 2 respon ses. 0 Crackers, granola, bread or other cerea ls 
or grains 
0 Milk , yogurt , cheese or other foods made 
from milk 
0 Candy, chips , cookies or other sweet or 
salty type snack foods 
16. Did you usually eat a snack after dinner 0 Ye s 
(after 6 pm and befor e go ing to bed)? 0 No 
17. Wh at did yo u usuall y eat for a snack at 0 Fruits or vegetables 
thi s time ? Check up to 2 respon ses. 0 Cracker s, granola , bread or other cerea l 
or grains 
0 Milk , yogurt, cheese or oth er foods made 
from milk 
0 Ca ndy, chips, cookies or other swee t or 
sa lty type snack foods 
18. Please RANK the following fac tor s 
--
Family and friends 
from 1-6 that may have influ enced yo ur __ Weight co ntrol 
food choice s durin g thi s past Fall 
- -
Hea lth 
semester . Please give a I to the thin g 
--
Cos t 
that influen ced your food cho ices the 
--
Taste 
mo st, a 2 to the thin g that influenced 
--
Co nvenien ce 
yo ur food choices the seco nd most, and 
so on until all 6 items are ranked. 
19 Stress is a normal part of everyday life 0 I exercised 
and people deal with stress in different 0 I ate 
ways. Please RANK the following 0 I went somewhere to be alone ways that yo u may have dealt with 
stres s during this past Fall seme ster. 0 1 cried 
Please give a I to the thing you did 0 I worked 
most to deal with stress, a 2 to the thing 0 I did something else 7 please specify what you did to 
that you did second most, and so on deal with stress here: 
until all items are ranked . 
The next 20 items are ways you might have During the past week I felt or behaved this way ... 
felt or behaved. Plea se tell me how often 
you have felt this way during the past week. 
Rarely or Some or a Occasional! Most or all of 
none of the little of the y or a the time ( 5-7 
time (less time(l-2 moderate days) 
than I day) days ) amount of 
time (3-4 
days) 
20. I was bothered by thin gs that usuall y 0 0 0 0 
don't bother me. 
21. I felt that I could not shake off the 0 0 0 0 
blue s even with help from my 
family /friend s. 
22 . I felt I was just as good as other people. 0 0 0 0 
23 . I had trouble keeping my mind on what 0 0 0 0 
I was doing. 
24 . I felt depressed 0 0 0 0 
25 . I felt that everythin g l did was an 0 0 0 0 
effort . 
26 . I felt hopeful about the futur e. 0 0 0 0 
27. l thought my life had been a failure . 0 0 0 0 
28. l felt fearful. 0 0 0 0 
29 . My sleep was restless. 0 0 0 0 
30. I was happy. 0 0 0 0 
3 I. I talked less than usual. 0 0 0 0 
32 . l fe lt lonely. 0 0 0 0 
33 . Peopl e were unfriendl y. 0 0 0 0 
34. I enjoyed life. 0 0 0 0 
35. I had cry ing spells. 0 0 0 0 
36 . I fe lt sad . 0 0 0 0 
37. I felt that people dis like me. 0 0 0 0 
38. I could not get "goin g" . 0 0 0 0 
The next few questions are about some health related behaviors. Please remember we are interested in 
your behavior from August 2005 to December 2005 . 
39. During this past Fall semes ter did you 0 Yes 
ever drink a beverage conta ining alcoh ol 0 No "7 skip to question 43 
includin g a beer, g lass or wine, a shot of 0 I refuse to answer 
liquor or a mixed drink ? 
40 . During this past Fall seme ster how often 0 _ __ times per month 
per month did you drink ? 0 I refuse to answer 
41. When you drank , how many drink s 0 drink s each time 
--
would you have each time? 0 I refuse to answer 
42 . Do you drink alcoholic beverages now? 0 Yes 
0 No 
0 I refuse to answer 
~, 
' 
43 . During this past Fall semester did you 0 Yes 
ever smoke cigar ette s? 0 No 7 skip to 47 
0 I refuse to answer 
44 . During this past Fall seme ster , how often days per month 
per month did you smoke ? 0 I refuse to answer 
45 . On the days that you smoked , how many times per day 
ciga rettes did yo u usually smoke per 0 l refuse to answe r 
day? 
46 . Do yo u smoke cigarettes now? 0 Yes 
0 No 
0 I refuse to answer 
47. During this past Fall semester, did you 0 Yes 
smoke cigars? 0 No 7 skip to 50 
0 I refuse to answer to answer 
48. During this past Fall semester, how often __ days per month 
per month did you smoke cigars? 0 I refuse to answer 
49. Do you smoke cigars now? 0 Yes 
0 No 
0 I refuse to answer 
' 
50. During you last 6 months of high school, 0 Yes 
did yo u chew tobacco or dip snuff? 0 No 7 skip to 54 
0 I refuse to answer to answer 
51. During thi s past Fall semeste r, how often __ days per month 
per month did you chew tobacco or dip 0 I refuse to answer 
snuff) 
52. On the days that you chewed tobacco or __ per day 
dipped snuff , how many chews or dips 0 l refuse to answer 
did you use? 
53. Do you chew tobacco or dip snuff now? 0 Yes 
0 No 
0 l refuse to answer 
The next few questions are about how you spent your time during fall semester. Please remember we are 
interested in the period of time between August 2005 to Decem her 2005. 
54. How much tim e did you usually spend hours minutes 
s leeping each night on weekdays 
(Monday - Thursday)? 
55 . How much time did you usually spend hour s minutes 
sleep ing each night on a weekends 
(Friday, Saturday and Sunday)? 
56. How much time per day did you usually hours minutes 
spend sitting including sitting while 
watching TV , reading, studyi ng, 
attending c lass etc .? 
57. How much time per day did you usua lly hour s minutes 
spend walking at a leisurely pace to and 
from plac es such as for transportation or 
for work but excluding brisk walking for 
exercise? 
, 
58. Did you regu larl y ( 4 x a month or more) 
do any physical activity that required you 0 Yes 
to breathe hard and sweat? By breathing 0 No 7 skip to 58 
hard , l mean breathing hard enough that 
it was difficult to carry on a conversation 
while doing the activity. Activities that 
we are interes ted in include walking 
briskly, hiking , dancing, playing golf, 
bicycling and weight training, running or 
jogging, bicycling mor e than l O miles 
per hour , swimming, aerobics, walking 
very fast , weight lifting with vigorous 
e ffort , and playing basketball or soccer. 
59. What ac tivitie s do you usually do? I. 
2. 
3. 
60. During thi s pa st Fall seme ster how often 0 Less than once per month 
did you usuall y do activiti es that required 0 1-3 time s per month 
yo u to breathe hard and swea t? 0 I time per wee k 
0 2-4 times pe r wee k 
0 5-6 times per wee k 
0 I time per day 
0 2-3 times per day 
D Fo ur or more tim es per day 
61. How many minute s per time did you minute s per time 
usuall y spend parti cipating in the se 
activitie s? 
62. Durin g thi s past Fa ll semes ter did you D Yes 
participate in organized sport s? D No 7 skip to 60 
63 . Which sports did yo u participat e in? I. 
2. 
3. 
64. Durin g thi s pa st Fa ll semes ter how much D < 15 minut es 
phys ica l activi ty would you say that you D at leas t 15 minut es but less than 30 minut es 
got PER DAY on most days o f the D at leas t 30 minute s but less than 60 minut es 
week? D at least I hour but less than 2 hour s 
D more than 2 hours 
The next set of questions is about your use of dietary supplements during this past Fall semester. Please 
remember we are interested in the time between August 2005 to December 2005. 
65 . Durin g thi s past Fa ll semes ter, d id yo u 0 Yes 
regular ly take any dietary supp lements? D o 7 please skip to 80 
By dietary suppl eme nts we mean any 
multi vitamin-min era ls, single o r 
combin ation vitamins or minerals, 
botanica ls, herba ls, natural, or other 
product s. 
66. During thi s pa st Fa ll semester, did yo u D Yes 
regularly take a multivit amin-mineral D No 7 please skip to 65 
supplement ? By regularly take we mean 
did you tak e the suppl ement at leas t once 
a week for a month or longer. 
67. What brand o f your multi vitamin and brand 
min eral suppl ement did you tak e? 
D I don ' t know 
68. How often did you take your multi 
vitamin-mineral suppl ement? D 1-2 time s per week 
D 3-4 time s per week 
D 5-6 time s per week 
D I time per day 
D more than I time per day 
~- >------- · 
69. During thi s past Fall semester did you D Yes 
regularl y take any other type of dietar y 0 No 7 Please skip to question 80 
supplement - meanin g anything bes ides 
your multipl e vit amin -minera l listed 
abo ve? 
During this past Fall semester did you regularly 
take any of the following vitamins and minerals 
in a single or combination-type dietary 
supplement - meaning anything besides your 
multiple vitamin-mineral listed above? No Yes 7 If Yes, how often 
70. Vitamin A 0 0 
~1-2 times per week 
D 3-4 times per week 
D 5-6 times per week 
D I time per day 
D more than I time per day 
71. Beta-carotene 0 0 , 
D 1-2 times per week 
0 3-4 times per week 
D 5-6 times per week 
D 1 time per day 
D more than 1 time per day 
72. Vitamin C 0 0 , 
D 1-2 times per week 
D 3-4 times per week 
D 5-6 times per week 
D 1 time per day 
D more than 1 time per day 
73. Vitamin E 0 0 
~1-2 times per week 
D 3-4 times per week 
D 5-6 times per week 
D 1 time per day 
D more than I time per day 
73. Vitamin D 0 0 
~1-2 times per week 
D 3-4 times per week 
D 5-6 times per week 
D I time per day 
D more than I time per day 
75. Vitamin 8 6 0 0 
~1-2 times per week 
D 3-4 times per week 
D 5-6 times per week 
D 1 time per day 
D more than 1 time per day 
No Yes ~ If Yes, how often 
76. Vitamin 8 12 0 0 
~1- 2 times per week 
D 3-4 times per week 
D 5-6 times per week 
D I time per day 
D more than I time per day 
77. Folic acid 0 0 
~1 -2 times per week 
D 3-4 time s per week 
D 5-6 times per week 
D I time per day 
D more than I time ~~_L __ 
78. Iron 0 0 
~1- 2 time s per week 
D 3-4 times per week 
D 5-6 time s per week 
D I time per day 
D more than I time per day 
79. Zi nc 0 0 
~1- 2 times per week 
D 3-4 times per week 
D 5-6 times per week 
D I time per day 
D more than I time per day 
80 . During thi s past Fall semester, did you 0 Yes 
regularly take any other dietary 0 No~ skip to 108 
supp lem ent including vitamins or 
minerals not listed above or herbal 
products (ginsing, ga rlic, saw palmetto , 
etc .) 
81. What dietary supp lements did you 
regularly use? 
82. Have you ever regularly taken any 0 Yes 
medication s other than presc ribed by 0 No ~ skip to Fl 
yo ur doctor? 
83 . What medications did you tak e and what medication 
did yo u take them for? why I take it 
There is more room to report medication s on the next page. 
medication 
What medications did you take and what did why l take it 
you take them for? 
medication 
why I take it 
I 
For the next questions, please put a check in the box that best describes how many times you usually ate a 
specific food during this past Fall semester meaning the period of time between August 2005 and December 
2005. Please remember that this should include your total intake from meals and snacks. Please provide an 
answer for all foods. If you never consumed a particular food please put a check in the never box - please DO 
NOT leave any food item blank. 
DAIRY 
FI. Skim or fat free F2. 2% milk F3. Whole milk F4 . Cream, e.g., 
milk coffee, whipped or 
0 0 sour cream Never or < I per month Never or < I per month 
0 Neve r or < I per 0 0 0 Never or < I per month 1-3 per month 1-3 per month month 
0 1-3 per month 0 I per week 0 I per week 0 1-3 per month 
0 I per week 0 2-4 per week 0 2-4 per week 0 I per week 
0 2-4 per week 0 5-6 per week 0 5-6 per week 0 2-4 per week 
0 5-6 per week 0 I per day 0 I per day 0 5-6 per week 
0 I per day 0 2-3 per day 0 2-3 per day 0 I per day 
0 2-3 per day 0 4-5 per day 0 4-5 per day 0 2-3 per day 
0 4-5 per day 0 6 + per day 0 6 + per day 0 4-5 per day 
0 6 + per day 0 6 + per day 
F5. Non-dairy F6. Frozen yogurt, F7. Ice cream F8. Yogurt 
coffee whitener sherbet or non-fat ice 
0 cream 0 0 Neve r or < I per Never or < I per month Never or < I per 
month 0 Never or < I per month 0 month 1-3 per month 
0 1-3 per month 0 1-3 per month 0 1-3 per month 0 I per week 
0 I per week 0 1 per week 0 0 I per week 2-4 per week 
0 2-4 per week 0 2-4 per week 0 2-4 per week 0 5-6 per week 
0 5-6 per week 0 5-6 per week 0 5-6 per week 0 1 per day 
0 1 per day 0 1 per day 0 I per day 0 2-3 per day 
0 2-3 per day 0 2-3 per day 0 2-3 per day 0 4-5 per day 
0 4-5 per day 0 4-5 per day 0 4-5 per day 0 6 + per day 
0 6 + per day 0 6 + per day 0 6 + per day 
F9. Did yo u usually FlO . Did you usually eat Fl I. Cottage or ricotta Fl2 . Cream cheese 
eat unsweetened or plain cheese 
regular, low-fat or yogurt, yogurt sweetened D Never or < 1 per month D Never or < 1 per non-fat with fruit or sugar, or 
yogurt? artificially sweetened D 
month 
1-3 per month 
D Regula r yogurt? D 1-3 per month 
D Unswee tened (p lain) D 1 per week D Low fat D 1 per week 
D Sweete ned with fruit D 2-4 per week D No nfat D 
D 2-4 per week 
D Artifi c ially sweete ned 5-6 per week D 5-6 per week D I per day 
D 
D I per day 
2-3 per day 
D 
D 2-3 per day 
4-5 per day 
D 6 + per day 
D 4-5 per day 
D 6 + per day 
Fl3 . Other cheese, Fl4 . What type of cheese FIS. Butter, added to food or Fl6. Margarine, 
e.g., Amer ican, did yo u usua lly eat? bread; exclude use in cooking added to food or 
Swiss, cheddar, etc. bread; exclude use in 
by itself or as part of D Never or < I per month cooking a sandwic h or dish D Regular D D Neve r or < 1 per 1-3 per month D Never or < I per 
month D Low fat or lite D month (please I per week 
D 1-3 per month D Nonfat skip to FIS) D 2-4 per week D 1-3 per month D l per week D 5-6 per week D I per week D 2-4 per week D I per day D 2-4 per week D 5-6 per week D 2-3 per day D 5-6 per week D I per day D 4-5 per day D I per day 
D 2-3 per day D 6 + per day D 2-3 per day D 4-5 per day 
D D 
4-5 per day 
6 + per day 
D 6 + per day 
Fl 7a. What form of Fl 7b. What type of margarine 
margarine did you did yo u usually use? 
usually use? (Do not 
include spray type D Regular margarine) 
D Stick D Light spread 
D Tub D Extra light spread 
D Squeeze (liquid) D Nonfat 
FRUIT 
FIS. Raisins Fl9. Prunes F20. Bananas F21. Cantaloupe 
D Neve r or < I per month D Never or < I per D Neve r or < I per D Never or < I per month 
D month month D 1-3 per month 1-3 per month 
D D 1-3 per month D 1-3 per month D I per week I per week 
D 
D I per week D I per week D 2-4 per week 2-4 per week 
D D 2-4 per week D 2-4 per week D 5-6 per week 5-6 per week 
D 
D 5-6 per week D 5-6 per week D I per day I per day 
D 
D I per day D I per day D 2-3 per day 2-3 per day 
D D 2-3 per day D 2-3 per day D 4-5 per day 4-5 per day 
D D 4-5 per day D 4-5 per day D 6 + per day 6+ per day 
D 6+ per day D 6+ per day 
F22 . Avocado F23. Applesauce F24. Fresh apples or F25. Apple juice or cider 
D Never or < I per month D Never or < I per pear s D Never or < I per month 
D mon th D Never or < I per D 1-3 per month month 1-3 per month 
D D 1-3 per month D I per week 0 1-3 per month ! per week 
D 0 I per week D 2-4 per week 0 I per week 2-4 per week 
D 0 2-4 per week D 5-6 per week 0 2-4 per week 5-6 per week 
D D 5-6 per week 0 I per day 0 5-6 per week I per day 
D 0 I per day D 2-3 per day 0 I per day 2-3 per day 
D 0 2-3 per day D 4-5 per day 0 2-3 per day 4-5 per day 
0 D 4-5 per day D 6+ pe r day 0 4-5 per day 6 + per day 0 6+ per day 
0 6 + per day 
F26. Oranges F27. Orange juice F28. Grapefruit F29. Grapefruit juice 
0 Never or < I per month 0 Neve r or < I per 0 Neve r or < I per 0 Never or < I per month 
0 month month 0 1-3 per month 1-3 per month 
0 0 
1-3 per month 0 1-3 per month 0 I per week I per week 
0 0 I per week 0 I per week 0 2-4 per week 2-4 per week 
0 0 2-4 per week 0 2-4 per week 0 5-6 per week 5-6 per week 
0 0 5-6 per week 0 
5-6 per week 0 I per day I per day 
0 0 I per day 0 I per day 0 2-3 per day 2-3 per day 
0 0 2-3 per day 0 2-3 per day 0 4-5 per day 4-5 per day 
0 0 4-5 per day 0 4-5 per day 0 6+ per day 6+ per day 
0 6+ per day 0 6+ per day 
F30. Other fruit juice s F31. Strawberries, F32. Blueberries , fresh, F33. Peaches, apricots or 
fresh, frozen or frozen or canned plum s 
0 canned 0 0 Never or < I per month Never or < I per Never or < I per mon th 
0 0 Never or < t per month 0 1-3 per month month 1-3 per month 
0 0 1-3 per month 0 I per week 0 1-3 per month I per week 
0 0 I per week 0 2-4 per week 0 I per week 2-4 per week 
0 D 2-4 per week 0 5-6 per week 0 2-4 per week 5-6 per week 
0 0 5-6 per week 0 I per day 0 5-6 per week I per day 0 I per day 0 2-3 per day 0 I per day 0 2-3 per day 
0 0 2-3 per day 0 4-5 per day 0 2-3 per day 4-5 per day 0 4-5 per day 0 6+ per day 0 4-5 per day 0 6+ per day 0 6+ per day 
0 6+ per day 
F3 4. In summary , how 
many servings of fruit did 
you usually eat, not 
counting juices? 
0 Never or < t per month 
0 l- 3 per month 
0 I per week 
0 2-4 per week 
0 5-6 per week 
0 I per day 
0 2-3 per day 
0 4-5 per day 
0 6+ per day 
VEGETABLES 
F35. Tomatoes F36. Tomato or VS juice F37. Tomato sauce e.g., F38. Salsa, picante or 
spaghetti sauce taco sauce 
0 Never or < I per 0 Never or < I per 0 Never or < I per month 0 Never or < I per 
month month 
0 month 1-3 per month 
0 1-3 per month 0 1-3 per month 
0 0 
1-3 per month 
I per week 
0 I per week 0 I per week 
0 0 
I per week 
2-4 per week 
0 2-4 per wee k 0 2-4 per week 
0 0 
2-4 per week 
5-6 per week 
0 5-6 per week 0 5-6 per week 0 0 5-6 per week I per day 
0 I per day 0 I per day 0 0 I per day 2-3 per day 
0 2-3 per day 0 2-3 per day 0 0 2-3 per day 4-5 per day 
0 4-5 per day 0 4-5 per day 
0 0 
4-5 per day 
6 + per day 
0 6 + per day 0 6 + per day 0 6 + per day 
F39. Tofu or soybeans F40. String beans F4 I. Broccoli F42. Cabbage or cole 
0 0 0 slaw Never or < I per Never or < I per Never or < I per month 
month month 
0 0 Never or < I per 1-3 per month month 0 1-3 per month 0 1-3 per month 0 I per week 0 1-3 per month 0 I per week 0 I per week 
0 2-4 per week 0 I per week 0 2-4 per week 0 2-4 per week 0 5-6 per week 0 2-4 per week 0 5-6 per week 0 5-6 per week 
0 I per day 0 5-6 per week 0 I per day 0 I per day 0 2-3 per day 0 I per day 0 2-3 per day 0 2-3 per day 0 4-5 per day 0 2-3 per day 0 4-5 per day 0 4-5 per day 0 6 + per day 0 4-5 per day 0 6 + per day 0 6 + per day 
0 6 + per day 
F43 . Cauliflower F44. Brussels sprouts F45. Carrots, raw F46. Carrots cooked 
0 Never or < I per 0 Never or < I per 0 Never or < I per month 0 Never or < I per 
month month 
0 month 1-3 per month 
0 1-3 per month 0 1-3 per month 
0 0 1-3 per month I per week 
0 I per week 0 I per week 
0 0 I per week 2-4 per week 
0 2-4 per week 0 2-4 per week 
0 0 2-4 per week 5-6 per week 
0 5-6 per week 0 5-6 per week 
0 0 5-6 per week I per day 
0 I per day 0 I per day 
0 0 I per day 2-3 per day 
0 2-3 per day 0 2-3 per day 
0 0 2-3 per day 4-5 per day 
0 4-5 per day 0 4-5 per day 
0 0 4-5 per day 6 + per day 
0 6 + per day 0 6 + per day 0 6 + per day 
F47. Corn F48. Peas, or lima beans F49. Mixed vegetables FSO. Beans or lentils , 
baked or dried 
D Never or < I per D Never or < I per D Never or < I per month D Never or < I per 
month month D 
month 
1-3 per month 
D 1-3 per month D 1-3 per month D 
D 1-3 per month 
I per week 
D I per week D I per week D I per week D 2-4 per week 
D 2-4 per week D 2-4 per week D 
D 2-4 per week 
5-6 per week 
D 5-6 per week D 5-6 per week D 
D 5-6 per week 
l per day 
D l per day D l per day D 2-3 per day 
D l per day 
D 2-3 per day D 2-3 per day D 
D 2-3 per day 
4-5 per day 
D 4-5 per day D 4-5 per day 0 D 
4-5 per day 
6 + per day 
D 6 + per day D 6 + per day D 6 + per day 
FSI. Dark orange F52. Eggplant, zucchini, F53. Yams or sweet F54. Spinach, cooked 
(winter) squash or other summer squash potatoes 
D Never or < l per D Never or < l per D Never or < l per D Never or < l per month 
month month month D 1-3 per month 
D 1-3 per month D 1-3 per month D 1-3 per month D l per week 
D I per week 0 l per week 0 l per week D 2-4 per week 
D 2-4 per week 0 2-4 per week D 2-4 per week 0 5-6 per week 
D 5-6 per week 0 5-6 per week D 5-6 per week 0 l per day 
D I per day 0 l per day 0 I per day 0 2-3 per day 
D 2-3 per day D 2-3 per day D 2-3 per day D 4-5 per day 
D 4-5 per day 0 4-5 per day D 4-5 per day 0 6 + per day 
D 6 + per day 0 6 + per day D 6 + per day 
FSS. Spinach, raw as F56. Kale, mustard, F57. Iceberg or head F58. Romaine or lea f lettuce 
in salad collard or chard greens lettuce 
0 Never or < I per 0 Never or < l per 0 Never or < l per 0 Never or < I per month 
month month month 0 1-3 per month 
D 1-3 per month 0 1-3 per month D 1-3 per month 0 l per week 
D l per week 0 l per week D l per week 
D 2-4 per week 
D 2-4 per week D 2-4 per week D 2-4 per week D 5-6 per week 
D 5-6 per week 0 5-6 per week D 5-6 per week 0 I per day 
D l per day 0 l per day 0 l per day D 2-3 per day 
D 2-3 per day 0 2-3 per day D 2-3 per day D 4-5 per day 
0 4-5 per day 0 4-5 per day D 4-5 per day 0 6 + per day 
D 6 + per day 0 6+ per day D 6 + per day 
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F59. Celery F60. Green, red or F6 I. Onions as a F62. Onions as a vegetable, 
yellow sweet peppers garnish or in a salad rings or soup 
0 Never or < I per 0 Neve r or < I per 0 Never or < I per 0 Never or < I per month 
month month month 0 1-3 per month 
0 1-3 per month 0 1-3 per month 0 1-3 per month 0 I per week 
0 I per week 0 I per week 0 I per week 0 2-4 per week 
0 2-4 per week 0 2-4 per week 0 2-4 per week 0 5-6 per week 
0 5-6 per week 0 5-6 per week 0 5-6 per week 0 I per day 
0 I per day 0 I per day 0 I per day 0 2-3 per day 
0 2-3 per day 0 2-3 per day 0 2-3 per day 0 4-5 per day 
0 4-5 per day 0 4-5 per day 0 4-5 per day 0 6 + per day 
0 6 + per day 0 6 + per day 0 6 + per day 
F63. In summary, 
how many servings of 
vegeta bles did you 
usually eat, not 
counting salad or 
potatoes? 
0 Neve r or < I per 
month 
0 1-3 per month 
0 I per week 
0 2-4 per week 
0 5-6 per week 
0 I per day 
0 2-3 per day 
0 4-5 per day 
0 6 + per day 
EGGS, MEAT, ETC. 
F64. Egg beaters or egg F65. Eggs whole, with yolk F66. Bacon F67. Chicken or 
whites only turkey sandwich 
0 Never or < I per month 0 Never or < I per month 0 Never or < I per month 0 Never or < I 
0 1-3 per month 0 1-3 per month 0 1-3 per month 
per month 
0 0 
0 1-3 per month 
0 1 per week 1 per week 1 per week 
0 0 
0 I per week 
0 2-4 per week 2-4 per week 2-4 per week 
0 5-6 per week 0 5-6 per week 0 
0 2-4 per week 
5-6 per week 
0 0 0 
0 5-6 per week 
l per day l per day l per day 
0 2-3 per day 0 2-3 per day 0 
0 l per day 
2-3 per day 
0 0 0 
0 2-3 per day 
4-5 per day 4-5 per day 4-5 per day 
0 6 + per day 0 6 + per day 0 
0 4-5 per day 
6 + per day 
0 6 + per day 
F68. Other chicken or F69. Other chicken or F70. Beef or pork hot dogs F71. Chicken or 
turkey, with skin turkey, without skin turkey hot dogs 
0 Never or < 1 per month 0 Never or < l per month 0 Never or < l per month 0 Never or < l 
0 1-3 per month 0 1-3 per month 0 1-3 per month 
per month 
0 0 0 0 
1-3 per month 
l per week I per week l per week 
0 0 0 
0 l per week 
2-4 per week 2-4 per week 2-4 per week 
0 0 0 
0 2-4 per week 
5-6 per week 5-6 per week 5-6 per week 
0 0 0 0 
5-6 per week 
l per day l per day l per day 
0 0 0 
0 l per day 
2-3 per day 2-3 per day 2-3 per day 
0 0 0 
0 2-3 per day 
4-5 per day 4-5 per day 4-5 per day 
0 0 0 
0 4-5 per day 
6 + per day 6 + per day 6 + per day 
0 6 + per day 
F72. Salami, bologna or F73. Processed meats, e.g., F74 . Hamburger, lean or F75. Hamburger, 
other processed meat sausage, kielbasa, etc . extra lean regular 
sandwiches 
0 Never or < I per month 0 Never or< I per month 0 Never or < I per month 
0 0 0 
0 Never or < I 
1-3 per month 1-3 per month 1-3 per month per month 
0 I per week 0 1 per week 0 l per week 0 1-3 per month 
0 2-4 per week 0 2-4 per week 0 2-4 per week 0 I per week 
0 5-6 per week 0 5-6 per week 0 5-6 per week 0 2-4 per week 
0 I per day 0 1 per day 0 1 per day 0 5-6 per week 
0 2-3 per day 0 2-3 per day 0 2-3 per day 0 l per day 
0 4-5 per day 0 4-5 per day 0 4-5 per day 0 2-3 per day 
0 6 + per day 0 6 + per day 0 6 + per day 0 4-5 per day 
0 6 + per day 
F76. Beef, pork, or lamb F77. Pork as a main dish, F78. Beef or lamb as a main F79. Liver: beef, 
as a sandwich or mixed e.g., ham or chops dish, e.g., steak, roast calf or pork 
dish, e.g., stew, casserole, 
lasagna, etc. 
0 Never or < I per month 0 Never or< I per month 0 Never or< I per month D Never or< I 
0 1-3 per month 0 1-3 per month 0 1-3 per month 
per month 
0 0 
0 1-3 per month 
0 I per week 1 per week I per week 
0 0 0 
0 1 per week 
2-4 per week 2-4 per week 2-4 per week 
0 0 
0 2-4 per week 
0 5-6 per week 5-6 per week 5-6 per week 
0 0 0 
0 5-6 per week 
I per day I per day 1 per day 
0 0 0 
D 1 per day 
2-3 per day 2-3 per day 2-3 per day 
0 4-5 per day 0 4-5 per day 0 4-5 per day 
0 2-3 per day 
D 0 0 
0 4-5 per day 
6 + per day 6 + per day 6 + per day 
0 6 + per day 
F80. Live r , chicken or F8 I. Can ned tuna fish F82. Breaded fish cakes, F83. Shrimp, 
turkey pieces, or fish sticks lobster , scallops, or 
clams as a main 
D 0 0 dish Never or < I per month Never or < I per month Never or < I per month 
D 0 0 
0 Never or < I 
1-3 per month 1-3 per month 1-3 per month per month 
D I per week 0 I per week 0 I per week 0 1-3 per month 
D 2-4 per week 0 2-4 per week 0 2-4 per week 0 I per week 
0 5-6 per week D 5-6 per week D 5-6 per week 0 2-4 per week 
D I per day D I per day D I per day 0 5-6 per week 
D 2-3 per day 0 2-3 per day D 2-3 per day 0 I per day 
D 4-5 per day D 4-5 per day D 4-5 per day 0 2-3 per day 
D 6 + per day D 6 + per day D 6 + per day 0 4-5 per day 
0 6 + per day 
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F84. Da rk meat fish , e.g., F85. Other fish 
mackerel, salmon, 
sardin es, bluefish, 
swordfi sh D Neve r or < I per month 
D Never or < I per month D 1-3 per month 
D 1-3 per month D I per week 
D I per week D 2-4 per week 
D 2-4 per week D 5-6 per week 
D 5-6 per week D I per day 
D I per day D 2-3 per day 
D 2-3 per day D 4-5 per day 
D 4-5 per day D 6 + per day 
D 6 + per day 
BREADS, CE RE ALS, STARC HES 
F86. Cold breakfast cere al F86a. Wh at brand and F87 . Cooked oatmeal/ F88 . Oth er cooked 
type of cold br eakfa st cook ed oat bran breakfa st cereal 
D cereal did you usuall y D D Neve r or < I per month eat? Never or < I per month Never or < I per 
D Spec ify name, and brand D month 1-3 per month 1-3 per month (e.g ., Ra lston Rice Chex) D 1-3 per month D I per wee k D I per week 
D - D D I per week 2-4 per week 2-4 per week 
D D 0 2-4 per week 5-6 per week 5-6 per week 
- 0 5-6 per week D I per day 0 I per day 
D D 0 I per day 2-3 per day 2-3 per day 
D D 0 2-3 per day 4-5 per day 4-5 per day 
D D 0 4-5 per day 6 + per day 6 + per day 
0 6 + per day 
F89. White bread , F90. Dark bread, F91. Bagels, English F92. Muffins or 
including pita bread including wheat pita muffin s or rolls biscuit s 
0 bread 0 Never or < I per month Neve r or < 1 per month 
0 0 Neve r or < I per 0 0 Never or < I 1-3 per month month 1-3 per month per month 
0 I per week 0 1-3 per month 0 I per week 0 1-3 per month 
0 2-4 per week 0 I per week 0 2-4 per week 0 l per week 
0 5-6 per week 0 2-4 per week 0 5-6 per week 0 2-4 per week 
0 l per day 0 5-6 per week 0 l per day 0 5-6 per week 
0 2-3 per day 0 l per day 0 2-3 per day 0 1 per day 
0 4-5 per day 0 2-3 per day 0 4-5 per day 0 2-3 per day 
0 6 + per day 0 4-5 per day 0 6+ per day 0 4-5 per day 
0 6 + per day 0 6 + per day 
F93. Brown rice F94. White rice F95. Pasta, e.g., spag hetti , F96. Tort illas 
noodle s, etc. 
0 Never or < 1 per month 0 Never or < 1 per 0 Never or < 1 per month 0 Never or < I 
0 month 0 per month 1-3 per month 1-3 per month 
0 0 1-3 per month 0 0 1-3 per month l per week l per week 
0 0 1 per week 0 0 l per week 2-4 per week 2-4 per week 
0 0 2-4 per week 0 0 2-4 per week 5-6 per week 5-6 per week 
D 0 5-6 per week 0 0 5-6 per week l per day I per day 
0 0 l per day 0 0 I per day 2-3 per day 2-3 per day 
0 0 
2-3 per day 0 0 2-3 per day 4-5 per day 4-5 per day 
0 0 4-5 per day 0 0 4-5 per day 6 + per day 6 + per day 
0 6 + per day 0 6 + per day 
103 
F97 . Other grains, e.g., F98. Pancakes or F99. French fried potatoes FIOO. Potatoes, 
bulgur, kasha, couscous, waffles baked, boiled or 
etc. mashed 
0 Never or < I per month 0 Never or < I per month 
0 
0 Never or < I per 
0 0 
Never or < I 
1-3 per month month 1-3 per month per month 
0 I per week 0 1-3 per month 0 I per week 0 1-3 per month 
D 2-4 per week 0 I per week 0 2-4 per week 0 I per week 
0 5-6 per week 0 2-4 per week 0 5-6 per week 0 2-4 per week 
0 I per day 0 5-6 per week 0 I per day D 5-6 per week 
0 2-3 per day 0 I per day 0 2-3 per day 0 I per day 
0 4-5 per day 0 2-3 per day 0 4-5 per day 0 2-3 per day 
0 6+ per day 0 4-5 per day 0 6 + per day 0 4-5 per day 
0 6 + per day 0 6 + per day 
FIOI. Potato chips or corn Fl02. Crackers, Fl03. Pizza 
chips Triscuits, Wheat Thins 
0 Neve r or < I per month 0 Never or < I per 0 Never or < I per month 
0 month 0 t-3 per month l-3 per month 
0 0 1-3 per month 0 I per week I per week 
0 0 I per week 0 2-4 per week 2-4 per week 
0 0 2-4 per week 0 5-6 per week 5-6 per week 
0 0 5-6 per week 0 I per day I per day 
0 0 I per day 0 2-3 per day 2-3 per day 
0 0 2-3 per day 0 4-5 per day 4-5 per day 
0 0 4-5 per day 0 6 + per day 6 + per day 
0 6 + per day 
BEVERAGES 
F104 . Low-calorie cola, FlOS. Low-calorie Fl06. Other low-calorie F 107. Coke, Pepsi , or 
e.g., Diet coke with ca ffeine-free soda carbonated beverage , other cola with sugar 
caffeine e.g. , Diet 7-Up, Fresca, 
diet ginger ale 
D Neve r or < I per month D Never or < I per D Never or < I per 
D Never or < I per D month month month 1-3 per mont h 
D D 1-3 per month D 
1-3 per month 
D 1-3 per month I per week 
D D I per week D I per week D I per week 2-4 per week 
D D 2-4 per week D 
2-4 per week 
D 2-4 per week 5-6 per week D 5-6 per week D 5-6 per week 
D 5-6 per week D I per day 
D D I per day D I per day D I per day 2-3 per day 
D D 2-3 per day D 2-3 per day D 2-3 per day 4-5 per day 
D 4-5 per day D 4-5 per day 
D 4-5 per day D 6 + per day 
D 6 + per day D 6 + per day 
D 6 + per day 
Ft08. Ca ffeine Free F109. Other carbonated Fl 10. Hawaiian Punch, Ft 11. Regular beer 
Co ke, Pep si, or other beverage with sugar, e.g ., lemonade, or other non-
cola s with sugar 7-Up carbonated fruit drinks 
D Never or < I per D Nev er or < I per month D Neve r or < I per D Neve r or < I per 
month D month month 1-3 per month 
D 1-3 per month D D 1-3 per month D 1-3 per month I per week 
D I per week D D I per week D I per week 2-4 per week 
D 2-4 per week D D 2-4 per week D 2-4 per week 5-6 per week 
D 5-6 per week D D 5-6 per week D 5-6 per week I per day 
D I per day 
D D I per day D I per day 2-3 per day 
D 2-3 per day 
D D 2-3 per day D 2-3 per day 4-5 per day 
D 4-5 per day D D 4-5 per day D 4-5 per day 6 + per day 
D 6 + per day D 6 + per day D 6 + per day 
Fl 12. Light beer , e.g . Fl 13. Red wine Fll4. White wine Fl 15. Liquor , e.g. 
Bud Light whiskey, gin , etc. 
0 Never or < I per 0 Never or < I per month 0 Neve r or < I per 0 Never or < I per 
mon th 0 month 
month 
1-3 per month 
0 1-3 per month 0 0 
1-3 per month 0 1-3 per month 
I per week 
0 I pe r week 
0 
0 I per week 0 I per week 
2-4 per week 
0 2-4 per week 0 
0 2-4 per week 0 2-4 per week 
5-6 per week 
0 5-6 per week 0 
0 5-6 per week 0 5-6 per week 
I per day 
0 I per day 0 
0 I per day 0 I per day 
2-3 per day 
0 2-3 per day 0 
0 2-3 per day 0 2-3 per day 
4-5 per day 
0 4-5 per day 0 
0 4-5 per day 0 4-5 per day 
6 + per day 
0 6 + per day 0 6 + per day 0 6 + per day 
Fl 16. Plain water, Fll7. Herbal tea Fll8. Tea , Not herbal Fl 19. Decaffeinated 
bottled or tap includ ing teas coffee 
mineral water and soda 
water 0 Neve r or < I per month 
0 Neve r or < I per 0 0 
Never or < I per 0 Never or < I per 
month 1-3 per month mont h month 
0 1-3 per month 0 I per week 0 1-3 per month 0 1-3 per month 
0 I per week 0 2-4 per week 0 I per week 0 I per week 
0 2-4 per wee k 0 5-6 per week 0 2-4 per week 0 2-4 per week 
0 5-6 per week 0 I per day 0 5-6 per week 0 5-6 per week 
0 I per day 0 2-3 per day 0 I per day 0 I per day 
0 2-3 per day 0 4-5 per day 0 2-3 per day 0 2-3 per day 
0 4-5 per day 0 6 + per day 0 4-5 per day 0 4-5 per day 
0 6 + per day 0 6 + per day 0 6 + per day 
Fl20. Coffee with 
caffeine 
0 Never or < I per 
month 
0 1-3 per month 
0 I per week 
0 2-4 per week 
0 5-6 per week 
0 I per day 
0 2-3 per day 
0 4-5 per day 
0 6 + per day 
SWEETS, BAKED GOODS, MISCELLANEOUS 
Fl21. Pure chocolate Fl22 . Other mixed Fl 23. Candy without Fl24. Jams , jellies, 
candy bar or packet candy bars, (e.g., chocolate (e.g., mints, preserves ,sy rup, or 
(e.g., Hershey's, Snickers, Milky Way, Lifesavers) honey 
M&M's) Reeses) 0 Never or < I per month 
0 Neve r or < I per 0 Never or < I per 0 0 
Never or < I per 
month month 1-3 per month month 
D 1-3 per month 0 1-3 per month 0 1 per week 0 1-3 per month 
D I per week 0 I per week 0 2-4 per week 0 I per week 
D 2-4 per week 0 2-4 per week 0 5-6 per week 0 2-4 per week 
D 5-6 per week 0 5-6 per week 0 I per day 0 5--6 per week 
D I per day 0 I per day 0 2-3 per day 0 I per day 
D 2-3 per day 0 2-3 per day 0 4-5 per day 0 2-3 per day 
0 4-5 per day 0 4-5 per day 0 6 + per day 0 4-5 per day 
D 6 + per day 0 6 + per day 0 6 + per day 
Fl25 . Peanut butter Fl26. Popcorn Fl27. Pretzels Fl28. Cookies, home 
D Never or < I per 0 Never or < I per 0 Never or < I per month baked 
month month 0 0 Never or < I per 1-3 per month month 0 1-3 per month 0 1-3 per month 0 I per week 0 1-3 per month D I per week 0 I per week 
0 2-4 per week 0 1 per week D 2-4 per week 0 2-4 per week 0 5-6 per week 0 2-4 per week D 5-6 per week 0 5-6 per week 
0 I per day 0 5-6 per week D I per day 0 I per day 0 2-3 per day 0 I per day 0 2-3 per day 0 2-3 per day 0 4-5 per day 0 2-3 per day 0 4-5 per day 0 4-5 per day 
0 6 + per day 0 4-5 per day D 6 + per day 0 6 + per day 
0 6+ per day 
Fl29 . Cookies, ready Fl30 . Brownie s FIJI. Doughnut s Fl32. Cake, homemad_!: 
Neve r or < I per month 0 Never or < I per Never or < I per 0 made 0 
month Never or < 1 per mon th 0 1-3 per month 
0 1-3 per month 
0 
month 0 1-3 per month 0 1 per week 
0 1 per week 0 l-3 per month 0 l per week 0 2-4 per week 
0 2-4 per week 0 l per week 0 2-4 per week 0 5-6 per week 
0 5-6 per week D 2-4 per week 0 5-6 per week 0 1 per day 
0 1 per day 0 5-6 per week 0 l per day 0 2-3 per day 
0 2-3 per day 0 l per day 0 2-3 per day 0 4-5 per day 
0 4-5 per day 0 2-3 per day 0 4-5 per day 0 6 + per day 
0 6 + per day 0 4-5 per day 0 6+ pe r day 
0 6 + per day 
Fl33. Cake, ready Fl 34 . Pie, homemade Fl35. Pie, ready made Fl36. Sweet roll, coffee 
made cake or other pa str y, 
homema~ 
0 Never or < l per 0 Never or < l per mon th 0 Never or < 1 per 
month Never or < l per month D 1-3 per mont h 
0 I -3 per month 
0 
month 0 1-3 per month 0 I per week 
0 I per week 0 1-3 per month 0 I per week 0 2-4 per week 
0 2-4 per week 0 I per week 0 2-4 per week D 5-6 per week 
0 5-6 per week D 2-4 per week 0 5-6 per week D I per day 
0 I per day D 5-6 per week 0 I per day 
D 2-3 per day 
0 2-3 per day D I per day 0 2-3 pe r day 
D 4-5 per day 
0 4-5 per day D 2-3 per day 0 4-5 per day 
D 6 + per day 
0 6 + per day D 4-5 per day 0 6 + per day 
D 6 + per day 
FI37. Sweet roll, FI38. Peanuts Fl39. Other nuts Fl40. Oat bran, added 
coffee cake or other to food 
pastry, ready made 
0 Never or < I per 0 Never or < I per 0 Never or < I per month 0 Never or < I per 
month month 0 month I -3 per month 
0 1-3 per month 0 1-3 per month 0 0 
1-3 per month 
I per week 
0 l per week 0 I per week 0 0 I per week 2-4 per week 
0 2-4 per week 0 2-4 per week 0 
0 2-4 per week 
5-6 per week 
0 5-6 per week 0 5-6 per wee k 0 0 
5-6 per week 
l per day 
0 l per day 0 I per day 0 
0 l per day 
2-3 per day 
0 2-3 per day 0 2-3 per day 0 0 2-3 per day 4-5 per day 
0 4-5 per day 0 4-5 per day 0 0 4-5 per day 6 + per day 
0 6 + per day 0 6 + per day 0 6 + per day 
Fl4l. Other bran, Fl 42. Wheat germ Fl43 . Chowder or cream Fl44. Ketchup or red 
added to food soup chili sauce 
0 Never or < l per 0 Never or < l per 0 Never or < l per month 0 Never or < I per 
month month 0 month 1-3 per month 
0 1-3 per month 0 1-3 per month 0 0 1-3 per month l per week 
0 I per week 0 I per week 0 0 I per week 2-4 per week 
0 2-4 per week 0 2-4 per wee k 0 0 
2-4 per week 
5-6 per wee k 
0 5-6 per week 0 5-6 per week 0 0 5-6 per wee k I per day 
0 I per day 0 I per day 0 0 
I per day 
2-3 per day 
0 2-3 per day 0 2-3 per day 0 0 2-3 per day 4-5 per day 
0 4-5 per day 0 4-5 per day 0 0 
4-5 per day 
6 + per day 
0 6 + per day 0 6 + per day 0 6 + per day 
Fl 45. Salt added at Fl 46. If you added Fl 47. Nutrasweet or Fl48. Garlic 
tab .le sugar to your beverages Equal NOT Sweet 'N Low 
or food, how many 
D Never or< I per teaspoons of sugar did D Never or < I per month D Never or < I per 
month 
you add each day? 
month 
D 1-3 per month 
D 1-3 per month D D 
1-3 per month 
I per week 
D I per week Teaspoons D I per week D 2-4 per week 
D 2-4 per week D D 2-4 per week 5-6 per week 
D 5-6 per week D D 5-6 per week I per day 
D I per day D D I per day 2-3 per day 
D 2-3 per day D D 2-3 per day 4-5 per day 
D 4-5 per day D D 4-5 per day 6 + per day 
D 6 + per day 0 6 + per day 
F149. Low fat FISO. Regular FISl. Salad dressing FlSla. Did you usually 
mayonnaise/ fat free mayonnaise use nonfat , lowfat or 
mayonnaise D Never or < I per month regular salad dressing? 
D Never or < I per D Never or < I per D D Nonfat month month 1-3 per month 
D D Low fat D 1-3 per month D 1-3 per month I per week 
D D 
Regular 
D I per week D I per week 2-4 per week 
D 2-4 per week D 2-4 per week D 5-6 per week 
D 5-6 per week D 5-6 per week D I per day 
D I per day D I per day D 2-3 per day 
D 2-3 per day D 2-3 per day D 4-5 per day 
D 4-5 per day D 4-5 per day D 6 + per day 
D 6 + per day D 6 + per day 
110 
Fl52. Olive oil added Fl53. How much of the Fl54. How often did you FISS. What kind of fat 
to food or bread; visible fat on your beef, eat food fried, stir-fried in or oil did you usually 
exclude use in cooking pork or lamb did you oil, or sauteed at home? used for frying, stir-
remove before eating? frying or sauteing at 
0 0 0 home? Never or < I per Don't eat meat Never (skip to Fl56) 
month 0 0 
O Don't fry 
Remove visible fat Less than once a week 
0 1-3 per month 0 0 O Real butter Remove most Once per week 
0 I per week 0 0 
O Margarine 
Remove small part of 2-4 times per week 
0 2-4 per week fat 0 O Olive oil 5-6 times per week 
0 5-6 per week O Remov e none 0 O Vegetable oil Daily 
0 I per day O Vegetable shortening 
0 2-3 per day O Lard/bacon fat 
0 4-5 per day O Pam type spray 
0 6 + per day 
F156. What kind of Fl57. How often did 
fat or oil was usually you eat deep fried food 
used for baking at away from home or as 
home? take out (e.g., French 
fries, fried chicken, fish, 
O Don't bake clams, shrimp, etc.)? 
O Real butter O Never 
O Margarine O Less than once a 
week 
O Olive oil O Once per week 
O Vegetable oil 0 2-4 times per week 
O Vegetable 0 5-6 times per week sh 
or O Daily te 
nI 
n 
g 
O Lard/bacon fat 
O Pam type spray 
Only a few questions left! Please turn the page to complete the survey! 
84. During this past Fall semester did you 0 Yes 
follow any special diet or avoi d any foods or 0 No 7 skip to 86 
groups of foods for weight loss, weight gain, 
personal beliefs , or a medical condition 
(vegetarianism , Atkins diet , etc.)? 
